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PREFACE 


Tke Handyman’s Enqujue Within does for the handyi. at a well-known 

and popular volume has done for the housewife. Whei liiculty about any 

liitle job in the house, he has only to enquire within its pages to find just the 
inlormation he needs. The sub-title, “ Making, Mending, Renovating,” throws 
sr)ine light on the contents of the book, but by no means fully covers its 
scope. It would be a heavy task to describe the entire contents, and 
nothing short of repeating the thousiinds of paragraph headings would serve 
this purpose. But it is not too great a claim that almost every job the 
household handyman is ever called upon to do is described in this work. 
The arrangement is alphabetical, with cross references where necessary, 
so disclosing at a glance the information contained. In attempting to give 
an idea of the scope and contents of the book, perhaps the best course 
is to mention a few subjects taken casually as the pages are turned over: 
Acetylene, how to prepare it, and how to clean and manage acetylene 
lamps; acids, how they are made and used; aluminium, how to clean it, 
colder it, etc.; making and repairing bamboo furniture; barometer cleaning, 
.id justing, and repairing; simple bookbinding; putting up clothcs-})olcs ; 
cricket-bat repairing; cycle adjustment and tyre repairs; the fixing of electric 
alarms and l)ells, and the making of batteries; fountain-pen repairs; prepar- 
ing and using glue; putting on a hinge; nqiairing a lock and fitting a key; 
hanging pietui*cs and putting up pictuic rods and rails; sharpening and setting 
a razor; using a saw; 2)utting up a shelf; fixing tiles; undaella repairing; 
cleaning and repiViring a wringing machine. All these and thousands of 
other jobs of Avhich' the above are ty{)ical are explained m the “Handyman’s 
Enquire Within”; and in every instance the information supplied is plainly 
worded and thoroughly practical. 

The illustrations number several hundred, and will be found to l)e 
extremely clear. 


La Belle Sauvaoe, London, K.C., 
Aprils 1008 . 
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Acetylene 

Vcp:tylene gas is produced comnicrciallv' 
!rom calcic carbide (commonly called carbide. 
)f calcium). For this a mixture*, of, say, 
loo parts by weight of lime and b(S parts of 
)owdered carbon (generally coke) is used. 
This inj^ture is subjected to the intense heat 
>f an electric furnace, and carlnde of (*aleium 
s formed, consisting of 40 parts by weight 
jf calcium to 24 of carbon, (^ilcic. carbide 
s dark greyish, highly crystalline, and s(*mi- 
inetallic, with a specific gravity of 
On contact with water it at once produces 
i rapid effervescence, the hydrogen of the 
vater uniting with the carbon of the carbide 
to form acetylene, which escapes, while the 
[)xygen of the water combines with calcium 
to form quicklime, which, in the presence of 
xcess of moisture, is rapidly converted into 
aydrate of calcium or slaked lime. Calcic 
carbide cannot be kept exposed to the 
moisture of the air, as its surface rapidly 
ieteriorates, small quantities of acetylene 
being given off. It must therefore be 
packed in air-tight and water-tight drums. 
Acetylene burns with a 'luminous and very 
smoky flame, but acetylene being mixed with 
air in equal volumes the mixture burns with 
a dullish red flame, giving off smoke, and 
leaving behind a residue of soot. In the 
proportion of 1 volume of acetylene to 1*25 
volumes of air the mixture is slightly ex- 
plosive, and its explosiveness increases with 
the addition of air until with twelve times 
its volume of air it reaches its maximum 
intensit\\ A mixture of 1 volume of acetylene 
with 20 volumes of air is non-explosive. 
Acetylene is soluble in water. At ordinary 
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remp(*ratiirc and pressun* 10 volumes of 
water will absorb 11 volumes of the gas, 
but, unless the gas be bubbled through tlu* 
water, the abs()r])tion is ‘■Jiardly notic(‘able 
in an ordinary gas holder or rec(‘iver. 
A(‘etylen(* is highly soluble in some other 
fluids, notably aeetone ; when so dissolved 
under pressure and (H)ntain(‘d in steel 
cylinders it makes possible a very convenient 
form of supply. When wat(*r and calcic 
carbide mutually r(‘act upon each otlu‘r 
great heat is developed, and, if the carbide 
be in (‘xccss, the temperature will often rise 
to a dangerous ext('nt, forming hydro(;arbons 
of a condensable (4iaracter, and sometimes 
causing the gas to decomposer with explosive 
violence ; also the gas will be very impure. 
This happens when water is allowed to drop 
upon the carbide, and generators made on 
this principle must be provided with an 
arrangem(*nt for keeping down the heat. 
The most suitable generating apparatus 
allows the cabuum carbide to drop into a. 
large volume of water, so that the gas 
bubbles through sullicient water properly 
to condense and wash it. Another im- 
portant point in a generator is that under 
no conditions should tin*, pnrssure riser abover 
a few inches of water, while the pressun*. in 
the pipes leaving the apparatus must never 
be above 2 in. or .4 in. of water. Om* pound 
of calcic carbide generates mrarly 5 cub. ft. 
of gas. The illuminating power of acetylene 
is generally stated as 240 candles per 5 cub. 
ft., but 175 candles more nearly represents 
the actual value. Acetylene ignites at a 
temperature of 89b^ F., which is lower than 
the temperature of ignition of any other gas, 
and decomposes at about 1,400° F. with 
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deposition of carljon. When Imrnt in air, 
it produces a maximum temperature of 4,388° 
F., which is higher than that yielded by any 
other combustible gas. The high tempera- 



Fig. 1. — Section of Acetylene Lamp in which 
Water Drops on Carbide. 

ture of coml)ustion and the large quantity 
of carbon which is 8eparat('d out account for 
its high illuminating pow(‘r. When acety- 
len('- burns, a ])ortion of the carbon in the 
interior of the flame do(‘S not obtain sufricient 
air for its perfect combustion, unless s 2 K‘cial 
burners are used, with the result^ that tin; 
thime becomes smoky. 



Fig. 2. - Water Supply Valve of Acetylene Lamp. 

Acetylene Cycle Lamps. — In acetylene c\’cle 
lamps of good make an explosion is practic- 
ally impossible, whilst their management 
presents no special obstacles. These lamps 


are either self-contained, the generator and 
burner being combined in the one apparatus, 
or the generator is separate from the lamp, 
being clipped on the frame and connected 
to the burner on the lamp bracket by a 
rubber tube. The majority are self-con- 
tained. The contact between the water and 
the carbide is brought about in three ways : 
(1) water is allowed to fall drop by drop on 
to the carbide ; (2) the water rises from 

below to the carbide ; and (3) the water is 
syphoned on to the carbide by means of a 
wick or some such capillnry material. The 
first class is tlie one most used, and Fig. 1 
rc 2 )rcsents the gcnieral 2 )rinciplc. The carl )idc 



Fig. 3. Section of Acetylene Lamp in which 
Water Rises to Carbide. 

is placed in a (‘Up A, fitting in an outer casing, 
which can be screwed or clamped on tlie 
body of the lamp, the joint being made ga^s- 
tight by a rubber ring or washer. The ciq^ 
is ])rovided with a central vertical jjerforated 
tnlie B, down which the water drops, and 
which serves to diffuse the water evenly to 
the suiTounding carbide. The upper part 
of the lamj) c forms the water chamber, 
whilst between it and the carbide vessel is a 
space D, which is filled with a material like 
cotton-wool, by which the gas is filtered 
from any suspended lime -dust, etc., before 
passing to the burner E. Tlie supply of 
water can be regulated by means of the 
valve F, shown enlarged in Fig. 2. This 
valve consists of a rod, turned at one end to 
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;i cone that fits water-tight on a seating, 
riie rod is threaded to screw in a l)Oss on 
the water reservoir. The outer end lias a 
milled head, or other finger grip, by turning 
which the valve can be opened or closed, and 
th(' rate of fiow of the water regulated as 



Fig. 4. — Section of Acetylene Lamp in which 
Water is Syphoned to Carbide. 


ifMpiircd. The gas passes through Ihe filter 
chaniber D to the burner E, which is placed 
in the focus of a refiector in the burner 
chamber. Tlie second class, in which water 
rises to the carbide, is illustrated in Kig. Vt. 
The carbide is placed in a chamber (J sur- 
rounded by water in the oiitm* V(*ssel n. 
'the water is allowed to act on the carbide 
when rc'quired by opening the valv(‘ <5 as 
far as it will go, as the water sujiply does 
not require regulating. The water then fills 
the lower chamber f, which acts as a small 
store for any surplus gas, and rises to the 
carbide through the perforated tube E, tlie 
limm casing of which causes an even dis- 
tribution of the water to the carbide. The 
(‘volved gas is led by a tube from the carbide 
vessel to the burner A jit the top of the lamp, 
the burner chamber fitting on by means of 
a bayonet joint. This ^anip is automath*, 
excess of gas driving the water from the 
carbide until the pressure has been removed 
by consumption; but the light varies greatly, 
the flame increasing as the result of increase 
in jiressurc, and gradually decreasing as the 
water rises and attacks the carbide once 
more. In the third class (Fig. 4) the carbide 
is placed in the water- jacketed vessel A, up 
the centre of which is a tube b, the upper end 
of which projects a short distance above the 
level of the water chamber. A tassel of 
loose strands of wick is passed down the 


tube to flic bottom, and the free ends are 
spread over a disc c of copper gauze lying 
on the surface of the carbide. The wick 
gradually syphons the water on to the 
carbide, but the chief objection to its use 
is that before long the fibres bei’ouKA choked 
with lime, and lose their capillary ])ro])erties. 
A screw sio])pcr T), fitted with a rubber plug, 
serves to ])revent tin' water splashing on the, 
carbkle before the lam]) is required for use. 

Acetylene Cycle Lamp Burners. The 
burners employed in a.(*etylene cycle lamps 
4 *omprise the straight jet and the Ila,t. flame ; 
steatite or some such non-conduct or of lieat 
is employed, although nu'tal burners hav(^ 
been used, but they should be avoid(*d. 
The straight jet tlame (Kig. b) is usually 
found in lam])s of Englislf'make. It causes 
very little tnnible, but- does not ])roduc-e 
(jiiite as much light as tin' flat flann'. Fig. 
() shows the straight j(‘t burner in sec^tion. 
As the gas issin's from tin' fun' outlet at A 
it draws air through the lateral op(*niiigs B, 
so that at- tln^ a])('X of the burner tlie ])as(j of 
the tlame is surronndc'd by an out('r envi'Iope 
of air, which s('rv(‘s to k('(']) it- from contact 
with tJi(' burner, and thus, to a large ext ('lit, 
()!'('. V('nts carbonising ■ that is, the formation 
on tin' burner of a hard crust- of carbon, 
which causes distortion of tin*, tlame. 'Idie 



I 1 Fig. 6. — Section of 

Fig. 6. Acetylene Acetylene Burner 

Burner giving Straight giving Straight Jet 

Jet Flame. Flame. 

flat-flame burner generally used is shown by 
Figs. 7 and 8. ^Thc principle is tin', same 
as that employed in the ordinary union 
jet burner used for coal gas, but the holes 
are much smaller, and are inclined at a greater 
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angle. Two lioles arc generally drilled 
through the steatite head, entirely separate 
from the gas holes, so as to direct a stream 
of air against the burner orifice in order to 
consunui any carbonaceous deposit that may 
be formed. The burner that seems most 



Fig. 7.— Acetylene Fig. 8. Section of 

Burner giving Flat Acetylene Burner 

Flame. giving Flat Flame. 

Buita,])h‘ has two jeds of gas, each surrounded 
by its iulx^ of air, and ifn])inging upon one 
another at an angle, tin*. je(s being thus 
splayc'd out to form a flat flame. Such a 
burner (s(‘e Figs, b and 10) should be con- 
structed entirely of steatite ; for if metal be 
used to (^arry tlie inj(‘ctor tips, the arms arc 
apt to warp owing to the h(‘at, and thus to 
produce a distorted flame. 

Acetylene Cycle Lamps : Choosing. — ^The 
main points to be observed in choosing a 
lam}) are as follows : —The water should be 
supjjlied to the carbide centrally ; if tin* 
carbide vessel screws on to the lamp, the 
thread shoidd be a coars(‘ one, and the 
carbide sliould b<^ prevented from shaking 
by a s])ring ])late or similar contrivance. 
Provision sho\dd be made for filtering the 
gas, chemical purification not being necessary. 
There slioukl be some arrangement for 
cleaning the burner ; this process is usually 
accomplished by inserting a line wire in the 
small gas hole, or by attaching a cycle ])ump 
to a threaded connection below the burner, 
whereby a blast of air can be forced through. 
As the lamps are heavier than the average 
oil lamp, the spring-back should be strong. 
It is a convenience to have a scale fitted to 
the water-regulating valve head, so that the 
correct position of the valve having been 
once noted' can be again found quickly. 

Acetylene Cycle Lamps : Management. — 
A few words are necessary as regards 


management. The lamp should be taken 
to pieces so that a thorough knowledge of 
the relationship of the various parts may 
be obtained. The carbide chamber having 
been removed, the water reservoir should 
be filled with clean water, and the rate of 
flow noted when the indicator on the valve 
head is at various points on the scale, 
(renerally, about fifteen to twenty drops of 
water per minute? should be allowed to 
pass, but this varies with the lamp. Wlien 
the lamj) is travelling, the vibration causes 
a slight increase in the su])ply, which should 
be allowed for. The? water can next l)e 
turneel off, and the e?arbide vessel eharged. 
(Joe)d carbiele, giiarantee'el to give 5 cub. ft. 
of gas })er lb., should be the euily quality 
employeel, anel shenild be bre)ken up te) pieces 
of abe)ut the size of small hazel nuts e)r a 
little less, ff larger piee es are put in, water 
may collect between the lumps anei cause 
a disconcerting rush of gas. Care should be 
taken that no pieees fall into the central 
tube, a)id the best way to avoid this is to 
plac(? the finger over the ])erfo rated tube 
whilst charging. Remember that, as the 
lime residue ()ccu})ies a larger space than 
the original carbide, the charge must only 
fill about three-quarters of tlu? total ca])acity 
of the carbide cup. The carbide vessel may 
be attached to the lamp, the junction being 
clamped or screwed up tight ; and whe!i the 



I 1 Fig. 10.— Section of 

Pig. 9.- Acetylene Acetylene Burner 

Burner giving Splayed giving Splayed Flat 
Flat Flame. Flame. 

water is turned on to the position before 
noted, gas will be generated, and in about 
a minute a light can be applied to the burner. 
The size of the flame will give a clue as to 
the position of the water valve ; with a 
straight-jet burner, the flame should be 
about 1 in. high, while a flat flame should be 
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of a good white colour, burning quietly. 
Owing to the vibration on the machine, the 
valve should he turned back a trifle, and 
its position can be noted for future reference. 
As the charge of carbide gets exhausted, the 
flow of water may be increased, but when the 
lamp is being started the water must not 
he in excess, or the burner will flare, and the 
'<iir})liis gas, forcing its way through the 
water valve, will escape, causing the lamp 
to smell abominably. Moreover, the filtering 
material soon gets water-logged from con- 
(huised steam, and drops of water form in 
tli(‘ burner tube, effectually cutting off the 
gas su])])ly, and the light goes out. When 
th(‘ charge of (carbide is exhausted, the lamp 
must be taken to pieces, the. rt'sidue thrown 
a, way, and the various ])ortions dried. The 
lamp should not be left nncleaiied after 
use as, in a few days, the lime sets into a 
hard mass which is difiicult to remove. A 
little French chalk should be dusted on the 
rubber ring of the carbide vessel to pri^vent 
it sticking when the lamp is not in use ; and 
when charging the lamp, any partich'S of 
carbide should be removed from the rubber 
ring. Should the burner get choked, it must 
be cleaned by passing a very line steel wire 
<lown through its holes ; a lilastof air from a 
cycle pump will tlnm clear away any dust. 
Burners often carl ionise as the tlaine dies 
down, owing to the exhaustion of the charge 
or the cutting off of the water su])])ly ; for 
this then? is no rem(‘dy, save blowing out the 
llame and letting the remaiiuhu’ of the gas 
})ass away unburnt, of course outside the 
liouse. The liltering material should be 
removed from time to time. The length of 
time the light will last«de])ends on the (piality 
of the carbide, the size of the burner, and th(‘. 
rate at which the water is supplied. The. 
average burner will pass about | cub. ft. 
])i‘r hour, and the best carbide may be 
de})ended upon to give in these lamps cub. 
ft. of gas per lb. ; so that with a charge of 
4 oz. of carbide and a careful regulation of 
the water supply, a light for four and a half 
hours can be obtained. Sometimes the 
whole of a charge is not used in one ride ; 
the lamp can be used again for a short time 
within a day or two, but the amount of un- 
exhausted carbide is a matter of uncertainty, 
as the water in the portion already used 


gradually attacks the unused material. The 
best plan is to use. enough earbidc to last out 
the ride. If the lamp is required for a longer 
period than four and a lialf hours, a spare 
charge of carbide can he carried in the 
pocket in a small air-tight tin. [n time of 
frost, the water may freezes in its reservoir 
when the lamp is not lit. This can be obviated 
to some extent by adding a little methylated 
spirit to the water, or by using a strong 
solution of brine; but in the second case, 
after use, the remainder must be emptied 
^>ut and the water cliambor washed wit li clean 
water in order to avoid corrosion of tJic 
metal. 

Acetylene Cycle and Motor-car Lamps : 
Overhauling. — Accff ylene ^lanqis that have 
IxMMi laid asid(‘ during the summc*r months 
should be taken to pieces, says “Tin* Motor.” 
The burners should be carefully cleared with 
a ])rick<*r, or with a ])iece of tim'st brass 
w'ire, ainl tli(‘n ba,ve a good scavenging 
from tin* lyre [)ump. A burner that has 
liadly choked oin.'c may soon get choked 
again, and the b(*st course is to replace it by 
a. new oin*. Bray’s ” Elta ” burinu* lias 
tin* advaiilagi*. that, whether tin* jet is 
turned high or low, or vavi(*s in s'ze from 
any other eausi*, it is always qc.t<*. free 
from carbon (b‘])osits. The tilt(‘r pads should 
next receive atl(*ntion. Most lamps have 
a pad of felt or cotton-wool, through which 
the gas ])asses on its way to tin* burner, 
the pa<l arr(*sling the dust particles wliicb 
otherwise wouM clog tin* apertures. In 
course of timi* tin* liltering material Ix^comes 
moist, and should then be reiKiwed. The 
tyre pump may be apfilied to all tubes and 
passages, either for gas or water. Rnblier 
tubing and conrn'ctions will very likidy have 
been ])erish(*d by the action of the acetylem*., 
and should be n*riewed ; this also a])plies 
to tin* rubber washer, which in miiny lamps 
constitutes the joint of tin* carbide chamber. 
\Vln*r(*. s(q)arat(‘. geinu-ators are cm]>loyed, 
and the connection b(*tween tlujsii and the 
lamps has been maintaiin‘d by copper tubing, 
this also will probably lx*, found to be* eaten 
through, or nearly so, in places, and should 
be replaced by brass or composition tubing, 
which is unaffected by the gas. All taps 
should be treated with castor oil to prevent 
them from getting stiff and leaky. The 



HANDYMAN^S ENQUIRE WITHIN 


outsides of the generators should be scraped 
and brushed free from all traces of lime 
deposit. If kept clean and regularly attended 
to after each time of use, acetylene lamps 
will rarely give trouble on the road. 

Acids 

The following paragraphs relate to acids, 
acid-proof cenH'iits, (‘te., which arc likely to 
be used by the handyman. 

Acid Bottle Stoppers, Paste for. — For 
bottles containing acid, the luting material 
is gen(*rjilly plaster-of- Paris, made into a^ 
pastes with water ; for other bottles, almond 
meal is used. 'I’lie latter is a waste product 
from which the almond csscjice and oil 
have been extracted. The best acid-proof 
luting for rubber stoppers is made as follows : 
— Reduce '2 oz. of best ilake; shellac to fine 
powder, and put it- in a closely stoppered 
bottle with 5 oz. of li(|Uor ammonia'. In the 
course of three or four days the shellac will 
dissolve, and form an excellent cement for 
fixing rub Inn* to glass or metal. As the 
ammoniji eva])orates, it leaves a p(‘rfect air-, 
water-, and acid-proof luting of a permanent 
nature. 

Acid-proof Tank. - Common pitch, or 
better still asplialtuin, constitutes a very good 
acid-proof material for lining wood tanks. 
The pitch should be melte(l in a bucket 
(care being taken that the pitch does not 
catch lire) and then nppli(‘d with a tar brush, 
working it well into the seams. Asphaltnm 
has a higher melting point than pitch ; it 
should be sprink1(‘d on and ironed smootli 
with a liot iron. The irons used arc some- 
what like a tailor’s iron, but very much 
larger, so that they retain the heat longer. 

Acid-resisting Paint. —Procure 7 lb. of 
genuine white-lead in oil, and thin this down 
with a mixture of 2 ])arts of co])al varnish 
and 1 part each of terehiiio, gold-size, and 
turpentine. This paint is acid-proof, and 
dries very hard on wood. Two thin coats 
give an egg-shell gloss. It is a white paint ; 
for grey, add to the white lead 4 oz. of 
carbon black ground in oil. 

Acid-resisting Surface on Wood. — A black 
wood-surfacing, to resist chemicals such as 
acids and alkalis, and even concentrated 
sulphuric acid for a few moments, is de- 
scribed in a communication by Mr. Frost, of 


Wisconsin University. Make a solution of 
125 grammes copper sulphate, 125 grammes 
potassium chlorate, 1,000 grammes water ; 
boil till dissolved. Make another solution 
of 150 grammes aniline hydrochloratc, 1,000 
grammes water ; or 120 grammes aniline oil, 
180 grammes hydrochloric acid, and 1,000 
grammes water. Using a brush, give two 
coats of the first-named solution ; let them 
bo applied hot, the second as soon as the 
first is dry. Then follow with two coats 
of the s(iCond solution, and give time to dr}^ 
thoroughly. A coat of raw linseed oil is 
next laid on with a cloth or rubber, to get 
it very thin. Rub till well polished, then 
wash with hot soapsuds. Ten sq. yds. can 
be done at a cost of Is. 3d. An occasional 
fresh rub with raw linseed oil will keep the 
surface good. 

Acid Tank, Cement for. — The following is 
a recipe for a cement for scaling the joints 
of the glass plates for a hydrochloric*- acid 
tank. Melt by a gentle heat 100 parts of 
raw indiar libber, add 8 parts of tallow, 
and stir in dry slaked lime until the mass is 
pasty ; then add 20 parts of red-lead, and 
apply the cement to the joints with a putty 
knife. 

Benzoic Acid {see Benzoic). 

Hydrochloric Acid, Muriatic Acid, or 
Spirit of Salts. — The liquid known as 
hydrochloric acid, as muriatic acid, or 
spirit of salts, is an aqueous solution of the- 
pure muriatic acid, which is a colourless, 
invisible gas, possessing a pungent odour 
and an acid taste, and fuming when in 
contact with the atmosphere. This gas is 
irrespirablc, uninflammable, has a vspecific 
gravity of J •261)5, and- becomes liquid under 
a pressure of forty atmospheres. Muriate's 
or hydrochlorates are combinations of this 
gas with a base. One method of producing 
the liquid ordinarily known as muriatic ac*id 
is : — Slowly j^our 11 fl. oz. of sulphuric acid 
into 8 11. oz. of water, and, when cold, add 
12 avoirdupois oz. of dried chloride of 
sodium (common salt) contained in a quart 
flask ; through a cork in the neck of the 
latter passes a glass tube which is connected 
with a three-necked wash-bottle, furnished 
with a safety tube, and containing 1 oz. of 
water. Heat the contents of the flask, 
conduct the disengaged gas to the wash- 
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bottle, and thence, by means of a glass tube, 
to a bottle containing 12^ fl. oz. of distilled 
water ; in this bottle the tube dips ^ in. 
below the surface. Continue the process 
until lOJ fl. oz. of muriatic acid is obtained. 
The last bottle must be kept cold during the 
operation. The commercial acid is a second- 
ary product of the manufacture of carbonate 
of soda. 

Hydrofluoric Acid Bottles. — Bottles for 
hydrofluoric acid usually are of guttapercha, 
but this substance under the action of the 
acid becomes brittle and hard, and therefore 
is a source “of danger; besides this, gutta- 
percha is expensive. A convenient sub- 
stitute is a glass bottle coated inside with 
wax ; to coat the bottle, pour in the hot 
molten wax, shake well, and allow to cool, 
taking care that the neck is coated as well 
as the spout. Instead of a cork or glass 
stopper, use a stopper made of glazier’s 
putty. 

Hydrofluoric Acid for Cleaning Castings. - 
This application has been general only a 
short time. A few years ago it was regarded 
as a secret process, and published formuho 
mentioned other ingredients merely for the 
mystification of the public. But any in- 
gredient other than hydrofiuoric acid and 
water is quite unnecessary. The usual 
recipe is 1 part acid to 10 parts water. In 
adding water, however, care should be 
taken to know the strength of the raw acid, 
as this is by no means uniform. The idea 
is to get a dip that will remove the sand 
perfectly and quickly, the operation r(»- 
quiring ten to fifteen minutes, depending 
on both the amount of sand to be removed 
and the condition • of the pickle. Sand 
is quickly dissolved by the hydrofluoric 
acid, although it has very little effect upon 
the iron. By washing the cleaned castings 
in hot water after taking them from the 
pickle, they remain bright. Black iron- 
oxide is more easily removable with this 
acid than with cither sulphuric acid or 
hydrochloric acid. 

Nitric Acid. — ^Aquafortis is the common 
name given to commercial nitric acid ; the 
name means “ strong water.” Strong nitric 
acid is employed as a depolariser in the 
porous cell of a Bunsen battery. When 
partly spent by this work, it is nhnied 


‘‘dipping aquafortis,” and is used to clean 
copper and brass from oxide. It is also used 
with sulphuric acid and hydrochloric acid 
in making “ dipping pickles,” employed for 
various purposes in the plating shop. By 
itself, or when diluted with water, it will 
dissolve silver, copper, brass, and iron. 
When mixed with sulphuric acid, it will 
dissolve nickel. When mixed with muriatic 
acid, it will dissolve gold and platinum. It 
ma}^ thus be used in the preparation of 
plating solutions, but is not used afterwards 
in any addition to these solutions. 

Picric Acid. — Picric acid is formed by the 
action of nitric acid upon phenol (carbolic 
acid). Picric acad is a pale yellow crystalline 
substance sometimes used in dyeing, as it 
yields a fine pale yellow u 2 )on silk. It has 
an intensely bitter taste, and stains the 
fingers a deej) yellow. It melts on gentle 
heating, and may be poured from one vessel 
to another. If highly heated, it cliars with 
a slight fizzle ; if hammered, it does not 
fire, but if jfiaced in contact with detonators, 
the shock to which their ex 2 )losion gives ris(^ 
causes the picric acid also to exi^lode. It 
is principally used in the preparation of 
some of the high explosives. The manu- 
facture and properties of picric acid, which, 
under the names of lyddite, melinite, etc., 
is so largely used in exjflosive shells, are 
thus described in an issue of “ Chambers’s 
Journal”; Pure 2 >henol or carbolic acid 
(the common disinfectant obtained from 
coal tar) is placed in a vessel with an equal 
amount of strong oil of vitriol (sulphuric 
acid), and the temperature raised to 212*^ P. 
Strong nitric acid (aquafortis) is then allowed 
to flow into the mixture, and, on cooling, a 
solid mass of yellow crystals is left. These 
crystals are filtered and drained, and after- 
wards washed with cold water, the residue 
being picric acid. The 2 )icratcs of the alkalies, 
2 )otash, soda, and ammonia, are very easily 
ex 2 :)loded by even a slight concussion, and 
the manufacture or use of them in Great 
Britain is not allowed ; they have caused 
several very serious ex 2 )losions abroad. 

Salicylic Acid (see Salicylic). 

Sulphuric Acid. — Sulphuric acid and oil 
of vitriol are names often given to the same 
material, but sometimes the concentrated 
form of sul 2 )huric acid (10 parts sulphuric 
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oxide and 0 parts water) is known as oil of 
vitriol. The formula for this is HgSO^ or 
HgOjSOjj. It is a lifpiid, colourless and 
acid. It freezes at about F., boils 

}it F., is colourless and oily, and has a 
density of 1-842. It has an acid taste and 
reaction, and wh(m diluted with water it 
evolves great heat. To obtain a pure 
sulphuric acid, the acid must ])e made either 
from sulphur (brimstone) or from pyrites 
free from arsenic. The ordinary acid is 
heated in a series of platinum or glass 
retorts. In th(\se the acid is concentrated, 
th(*. water passing into a condenser ; as 
soon as it attains a specific gravity of 1-84 
it is sy])honed out of thi; retorts. If still 
purer acid is want(‘d, then it is distilled, the 
first ])ortiou of the distillate is removed, and 
tlic remainder is separately collected. 

Sulphuric Acid becoming Black. — Sulphuric 
acid left for some time in a bottle having a 
cork stopper may turn l)lack. The acid 
will do quite well for charging electric 
batteri('S, as it is not altered in any way 
exc(‘pt that it now contains organic matter 
and carbon from the cork. Sulphuric acid 
should of course be k(‘pt in a glass-stoppered 
])ottle. 

Sulphuric Acid : Detecting. — Sulphuric 
acid is the only acid capable of decomposing 
cane sugar ; therefore, to detect free sulphuric 
acid, evaporate the solution together with 
cane sugar to dryness on a water bath. A 
charred residue indicates the acid. 

Sulphuric Acid : Filtering. — The best 
material for filtering sulphuric acid is glass 
wool ; but this must not be packed too 
tight, or the filtration would be very slow, 
wliilst if not packed tight enough, it would 
not remove tin* deposit. A preferable plan 
would be to keep a carboy of acid at rest 
until all the deposit has settled out, and 
then syphon out the clear acid ; this can be 
done almost to the last fraction without 
raising the deposit if the syjdion is filled 
with the acid before it is inserted, and if 
it is brought slowly down to near the bottom 
of the carboy a little above the deposit. 

Sulphurous Acid.— The apparatus for mak- 
ing sulphurous acid consists of a fireclay 
retort, with an opening in the head into 
which is inserted a glass tube ; the retort 
is coniu'cted to a series of thrce-necked 


bottles by means of rubber and glass tubes. 
If a large quantity of acid is required, the 
bottles should be of stoneware, 1 gal. or 
upwards in capacity. Sulphur is charged 
into the retort, and the latter is heated, 
while a current of air is passed through the 
glass tube ; the suli)hur burns to sulphur 
dioxide, which is absorbed by water placed 
in the threc-nccked (WoulfE’s) bottles. 

Tartaric Acid. — This is one of the carbon 
compounds, and consists of 4<S parts of 
carbon, (> parts of hydrogen, and bG parts of 
oxygen. It is a white solid body with an 
acid taste, and is present in many fruits, 
especially in ripe grapes. A crust forms 
during fermentation, and is known as 
argol or crude tartar. Tartaric acid is 
obtained from this when converted into 
calcium tartrate and decomposed with sul- 
phuric acid. Cream of tartar is purified 
argol, potassium replacing half the hydrogen. 

Vessels for Storing Acids. — The best 
utensils for storing fluoric and white acids 
are guttapercha bottles ; but see under 
“Hydrofluoric Acid Bottles,” p. 7. Leaden 
vessels may be employed, but- lead is more 
often used for making tanks for dipping. 
An ordinary carthemware vessel coated witli 
embossing black which has been allowed to 
get hard would serve for a time. 

White Acid for Embossing Glass. — White 
acid or matting acid can ])e made by adding 
lump ammonia, piece by piece, to strong 
hydrofluoric acid until it ceases to work or 
effervesce. This requires to be well shaken 
each time previous to use. Despite every 
piecaution, hydrofluoric acid is sometimes 
erratic in its acdioii, but as a general rule it 
is not advisable to dilute strong acid and 
use straight away. Acid that has been in 
contact with glass several times may be 
relied on to bite more evenly. The breaking 
down of acid (that is, reducing the strength) 
is best done several days before use ; 
shake the bottle at frequent intervals, but 
not immediately before pouring the acid on 
the glass. If by frequent use or by evapora- 
tion the acid gets weak, it should not be 
thrown away, but should be strengthened 
by adding pure strong acid ; this will make 
the most reliable embossing medium. When 
an acid freshly diluted is used on glass, it 
will not bite evenly, not being matured. 
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This may sometimes be obviated by first 
going carefully over the exposed portions 
of the glass with a piece of wool dipped in 
the acid. Glass which is to be afterwards 
ground should be embossed to a good depth. 

Agrates 

Agate, esteemed the least valuable of the 
precious stones, is a scrai-pellucid, un- 
crystallised variety of quartz occurring 
usually as rounded nodules, and presenting 
various tints in the same specimen. Silica 
enters into its composition largely, and 
usually alumina and oxide of iron are 
present. The layers of chalcedony, carneliaii, 
amethyst, common quartz, jasper, opal, 
and flint, form bands of variegated colours, 
and these bands in the polished agate, by 
reason of their peculiar and distinctive 
arrangements, give to the several varieties 
their respective names, such as ribbon-agate, 
fortification-agate, zone-agate, star-agate, 
moss-agate, clouded -agate, etc. ; also agates 
are named from the substance which forms 
the predominant layers ; for example, jasper- 
agate, flint-agate, etc. The cutting and 
polishing of agates is an industry at Oberstcin, 
in Oldenburg, Germany, and in Scotland also, 
where they are known as Scotch pebbles. 
Agate is used in finger rings, for seals, beads, 
small handles, burnishers of many kinds, 
bearings in delicate mechanism, pivots, and 
for the knife-edges of weighing machinery, 
for which and other purposes its hardness 
peculiarly fits it. 

Cutting and Polishing Agates. — Emery will 
cut such stones as agates, etc., and putty- 
powder, diamond dust, etc., will polish them. 
Lapidaries cut and polish stones on a lap 
wheel, the spindle of which is vertical. The 
powder is supplied by a hand wheel, and the 
lap is surrounded by a shield to prevent the 
polishing material flying ofli. The cutting 
and polishing materials are supplied to the 
laps in the form of a wet paste. A lap 
wheel of soft iron, fed with fine emery and 
water, will cut quickly if a stone such as an 
agate is held against it. Carborundum and 
water will cut still harder stones. A 
wooden lap wheel, fed with rouge and water, 
will polish soft stones well. Of course, this 
kind of work can be done slowly by hand 
without a lathe by rubbing the stones on 


flat slabs of iron, wood, etc., treated with 
the necessary cutting materials. A slitting 
cutter or disc is only used to bring a stone 
to a suitable size and shape before the true 
cutting and polishing is proceeded with, 
in much the same way as a wood carver 
might use a saw to remove surplus material 
before commencing to carve. As before 
mentioned, the cutting of facets upon gems 
is done on flat lap wheels revolving horizon- 
tally. The stone is embedded in cement 
(shellac, resin, or a similar kind), which is 
affixed to the end of a wooden or metal 
holder to grasp in the hand. The cement 
is warmed, and the stone set in it with the 
angle or face to be cut facing outwards. 
This is then held flat op the revolving lap 
until the emery or otlu^r cutting medium 
has produced a facet large enough. It is 
then smoothed and polished. During this 
process the holder is steadied against an 
upright pin or rest as close to the edge of 
the revolving lap as possible. When one 
facet is cut, the cement is warmed, and the 
stone turned round and again set in the 
cement, so that the place for the next 
facet is in the correct position. It is here 
that skill is required to judge the angles 
nicely and produce a shapely stone, as well 
as in the knowledge of the best way to cut 
it so as to produce brilliancy and even 
colouring. 

Alabaster 

Alabaster is a soft, semi-translucent white 
sulphate or carbonate of lime ; sometimes 
it has veins of yellow, red, or brown. Derby- 
shire and Staffordshire appear to be the 
chief centres in England for the quarrying 
of alabaster, while Florence is the centre of 
the supply generally, the material being 
found very abundantly in Tuscany. 

Cements for Alabaster. — The following 
cements are recommended for alabaster : — 
(1) Mix the curd formed by adding J pt. of 
vinegar to | pt. skimmed milk, with the 
whites of five eggs. Well beat together, 
and sift in sufficient powdered quicklime to 
form a paste. (2) Mix together by the aid 
of heat equal parts of plaster-of-Paris, yellow 
resin, and beeswax. (3) Sift powdered quick- 
lime into rice glue. (4) Melt 2 parts of yellow 
resin, and stir in 1 part of plaster-of-Paris. 
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A]>])ly hot to tho warmod alabaster. (5) 
Ei^rliaps the l)est cement for mending 
ala])aster is wliite gelatine size, made by 
inciting 1 ])ait of gelatine in about 5 parts 
of wat(‘r. ((')) riaster-of -Paris alone is often 
used as a, ccunent, but only in places wliere 
llie j(jiuts would not be seen, and it has not 
nuK'li strengtli. 

Cleaning Alabaster.-- Met] lods of clean- 
ing alabaster and imitation alabaster are 
the following (1) Immerse in milk of 
linu^ (slakiM lime in water) for some time, 
wasli in water, and wlien dry, dust with iv 
littl(‘ French chalk. (2) Apply benzol or 
])un‘. oil of turpentine. (:]) Wash with son.]) 
and water containing a little ammonia. 
(1) Rub with soa]) and wash in hot water. 
If stained, apply fuller’s earth, pipeclay, 
whiting, or (juicklime for three or four 
hours and then wash oil. (5) If very dirty, 
wash with dilute aquafortis or dilute muriatic 
acid, (h) Mix pumice powder with verjuice 
and allow to stand untouch(‘d for two hours. 
Then nil) it into the alabaster with a sponge, 
and wash with fri'sh wab'r ap])lied with a 
linen cloth, afterwards drying witli clean 
linen rags. Probably tho most satisfactory 
method is to wash with hot water and white 
(-astih^ soaj) ap])li(‘d with a clean rag ; when 
the ornannuits an^ (piite (dean, rinse them 
in clean warm water and dry with a clean 
white cloth. 

Colouring Alabaster. — (lenerally it is only 
the imitation alabaster that is coloured. 
Thus pigments that are not decomposed by 
cnntact with sul])hate or carbonate of lime 
are added to the gypsum whilst in the 
wet state. Busts, medallions, ete., are 
coloured with siemna in powder or ground 
in water. For arehitectural purposes, the 
colour is added to clear size, with which 
the plaster is worked up into the imitation 
material. Real alabaster may be coloured 
by applying hot liquid dyes or stains ; the 
material itself should be sunieiently hot 
to cause the liquid to simmer. For blue 
stain, use tincture of litmus or an alkaline 
solution of indigo ; for brown, use logwood 
extract ; for crimson, use alkanet root 
dissolved in oil of turpentine ; for gold, 
use a mixture of equal parts of white vitriol, 
sal-ammoniac, and verdigris ; for green, 
use an alkaline solution of sap green ; for 


red, use tincture of dragon’s blood, alkanet 
root, or cochineal ; and for yellow, a tinc- 
ture of saffron. 

Etching Alabaster. — Alabaster is etched 
by covering the surface, oxce])tiiig those 
portions to be etched, with a solution of 
1 part wax to d of turpentine, thickened 
with a litth‘, finely powdered white-lead. 
The alabaster ivS then immersed in dilute 
acetic or hydrochloric acid until the desired 
effect is obtained. The wax is then washed 
off with turpentine, and the etched parts 
arc brushed witli plaster-of- Paris. Imitation 
alabaster is etched in a similar manner, 
water being substituted for the acid. The 
immersion will occupy 20 to 50 hours. 

Imitation Alabaster. — A common material 
often called alabaster is made of gypsum 
(])laster-of -Paris) hy a special process, and 
is hardened by subjection to a, heat of about 
‘>00^^ or 550'^ F., for from 12 to 21 hours. 
When almost cold, it is immersed in pure; 
water or in a weak solution of alum for a 
few minutes. These operations have often 
to b(' iT.peated. Sometimes the imitation 
ala.l>ast(M: is suspended in an alum bath 
until tlie alum crystallises on the surface. 
The material is then polished with a wet 
cloth. 

Polishing Alabaster. — Rough alabaster is 
polished in the following manner. It is 
first rubbed with pumi(.‘e powder or dried 
Dutch rush (equisetum) and water, and 
afterwards with a paste of powdered and 
sifted slaked lime and water. The final 
lustre is given l)y friction with French 
chalk. Another method of polishing is 
first to smooth the surface with ritlhus, 
scrapers, or glasspaper. and then to remove 
all tool marks with fine sandstone or grit- 
stone, such as Robiil Hood stone, water-of- 
Ayr stone, or snake stone. Then rub with 
pumice, either in lump or powder, and 
waterj following with putty powder and 
water. Soap and water finish the polish- 
ing, or, instead of this, calcined tin may be 
applied with a linen muller in the form of 
a cushion. It must be remembered that 
alabaster is so soft that it will not take a 
very high polish. The most practical method 
probably will be to rub it with beeswax and 
turpentine, or finish with a coat of white 
hard spirit varnish. 
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Working Alabaster. — Real alabaster is 
worked in much the same way as marble, 
l)ut it is much softer. It is easily turned 
in the lathe, strong chisels of the kind used 
l)y carpenters being employed for the 
straight work, and point tools for roughing 
out. For turning hollows, the chisels are 
ground round. The cutting angles ar(^ 
nniuired to be more obtuse than for cutting 
wood. Alabaster is also easily worked in 
the lathe with tools such as are used in 
ivory and brass turning. It is a common 
])ractice to construct alabaster ornaments 
in two or mbre pieces, and then to cement 
these together. 

Alarm, Electric {see Electric Alarm) 
Album 

Cleaning Album. — If the leaves are very 
dirty, the only way to make a really satis- 
factory job will be to have them relined 
with fresh paper. They may lx*- cleaned, 
however, by rubi)ing with bread crumbs. 
Take a piece of a loaf about om* day old 
and rub it in the hands, allowing the crumbs 
to fall on the leaf to be cleaned. Rub the 
loaf carefully with the open hand, using the 
four fingers. As a certain ainoiuit of pres- 
sure will have to be employed, care must bo 
taken that the leaf does not get torn. Brush 
away the crumbs carefully afterwards. It 
may be necessary to use ink-eraser for some 
|)arts, but this must be Uvsed very carefully, 
as it is liable to rub holes in the pa])er. 

Repairing and Adding to Album. For 
repairing or ad.ding to albums, it is not 
possible to buy papers already cut, as, 
[)wing to the many diilerent sizes and posi- 
tions of the openings, etc., it would be im- 
possible to keep a stoclJ. For cutting the 
pa pel's, pro(aire some good white paper ; a 
printing paper will be Lest, a useful size 
Ijeiiig demy, and of this about 2d 11). to the 
ream is a good quality. Cut u]) a number 
af sheets a little larger than the leaves of 
the album, and with one of the edges 
straight and smooth. Next make a tem- 
plate of sheet zinc of the size of the present 
apenings in the album leaves ; or if the 
apenings are the ordinary cabinet or carte - 
le-visite sizes, procure glass cutting shapes 
[rom a dealer in photographic materials. 


Get also a large sheet of zinc or glass for 
cutting on. Take a sheet of paper and mark 
with a pencil the position of the opening, 
measuring with compasses from the back 
edge of the old paper and the top edge of 
the leaf, and making tlu^ marks on the paper 
from the smooth edge already mentioned. 
Then, place the template to the lines and, 
having the zinc or glass sheet below the 
paj)er, cut round with a sharp knife. Go 
over the album leaves and tear away the 
old paper from the holes so as to expose the 
•ardboard underneath, taking notice where 
the paper has bc(‘n pasted to the hoard. 
After all this has been made as smooth as 
possible*, fasten on tin; new paper with 
hour paste of such consistency that it will 
work easily with a brush, pasting over the 
cardboard and taking care not to cover 
any part where paste had not b(H*n'formerly. 
Now lay on a sheet of paper with the holes, 
placing the smooth edge close to the joint 
at the back of the leaf ; over this lay a sheet 
of waste paper, and rub over the whole sur- 
face with the hand to ensure the uew covering 
sticking to the leaf. All the leaves are 
treated in the sami*. mamii'r, a.nd the album 
is (dosed up r.nd ])ut under a heavy weight 
until dry. The edges of the lea.V(*s must tii(‘n 
be trimmed with scissors or a sharp knife. 

Albumen 

Albumen (white of egg) is a very unstable 
substance, and unless a large ((uantity of [>]'(* - 
S(*rvativ(* is us(*d it will not keep for aiiy 
length of time. The best pri*s(*rvativ(‘ is 
a little carbolic a(*id. 'I’his is poisonous. Oil 
of cloves or sfilicylic acid will serve for a 
time. There are no non-poisonous preserva- 
tives suflieiently powerful to preserve all)U- 
men (dfcctually. 

Dissolving Blood Albumen. - Blood albu- 
men is best dissolved in cold wat(U', and 
it may Ixi made of any reepured c-onsist- 
eiK.-y by varying the quantity of watm* 
added. If nupiired, tin* material may he 
thickened by the addition of dextrine or 
gum tragacanth. 

Alcohol 

Alcohol is one member of a large series 
of organic products known l)y the generic 
term of alcohols. The lowest member of 
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this series is methyl alcohol, which is con- 
tained in wood spirit ; the next is ethyl 
alcohol, which is the ordinary alcohol ; 
higher still are propyl alcohol and amyl 
alcohol, contained in fusel oil. There are 
also several others. Ordinary or ethyl 
alcohol is formed by the fermentation of 
sugar by means of yeast. There arc two 
stages in the fermentation ; in the first 
place, cane sugar takes up water and becomes 
“ invert ” sugar. This is then decomposed, 
yielding alcohol and carbonic acid. There 
are other minor products, but alcohol and, 
carbonic, acid are the principal ones. Starch 
in the form of potato starch, rice, barley, 
and Indian corn arc also used in the pre- 
paration of alcohol, but they have first to 
be converted into sugar. This is done 
either with malt or with sulphuric acid. 
The alcohol produced is extremely weak ; 
it is then distilled carefully, and leaves most 
of the water and all the solid matter in the 
still. Another distillation produces rectified 
spirit (spirit of wine) containing 84 per cent, 
by weight of alcohol. To prepare stronger 
alcohol, distillation should be repeated 
several times with quicklime, the final 
distillation yielding absolute alcohol, which 
should contain 95 to 99 per cent, of alcohol. 
Proof spirit contains 49 per cent, by weight 
of alcohol. Methylated spirit formerly was 
rectified spirit to which 10 per cent, of 
wood spirit, or j3er cent, of petroleum 
naphtha, had been added to render it un- 
drinkable ; it passes free of duty for manufac- 
turing purposes. Its constituent parts now 
arc shown in a later paragraph. Wliisky 
is made from malt and distilled as for 
rectified S 2 )irit ; rum is made from molasses, 
gin from malt, etc., and brandy from French 
wines. Brandy, whisky, and rum must not 
be sold weaker than 25" under jjroof, that 
is, containing not less than 40 per cent, of 
alcohol ; and gin not less than 35° below 
f>roof, containing 37 per cent, of alcohol. 
For testing, Sykes’s hydrometer is employed. 
Potato spirit made from potatoes, and corn 
spirit made from Indian corn or maize, are 
common alcohols containing much fusel oil. 
Still commoner alcohol is made from beet 
treacle. The three last arc made and used 
largely in Cermany, but not much in Great 
Britain. AVines contain from 10 to 20 per 


cent, of alcohol ; beer as a rule contains 
about 5 per cent. 

Methylated Finish. — Methylated finish, 
owing to its cheapness, is much used by 
spirit varnish manufacturers ; it is prepared 
by adding I^ lb. of resin to 1 cwt. of methy- 
lated spirit, this being an Excise regulation 
to make the spirit undrinkable. When 
mixed with water it resembles milk, and 
throws down a white precipitate. 

Methylated Spirit. — Only two kinds of 
methylated spirit are recognised by the 
British Excise authorities after October I, 
1906, namely, industrial spiritj consisting 
for not less than one-nineteenth of its bulk 
of wood naphtha or some other permitted 
denaturing agent ; and mineralised spirit 
of which the bulk contains not less than 
one-ninth of wood naphtha, etc., and in 
addition not less than three -eighths of one 
per cent, by volume of approved mineral 
naphtha or petroleum oil. The “ Engineer ” 
states that the “ industrial ” spirit takes 
the place of the former ordinary methylated 
spirit, but it will not be permitted to bo 
used for lighting, heating, or motive power, 
the miheraliscd spirit being the only 
kind that may in future be employed for 
such purposes. Retailers may keep in 
stock 200 gal. of the mineralised spirit ; 

4 gal. is the maximum amount to be retailed 
at one time to one person. For denaturing 
alcohol in France, there is added 10 per cent, 
of methylene containing 0-5 per cent, of 
heavy benzine of dark colour and unpleasant 
odour — a method which diminishes calorific 
value and increases the fouling of engine 
cylinders and valves. Italian motor alcohol, 
containing about 1 pyr cent, of benzol, is 
treated with 8-5 per cent, of imjmre methy- 
lene and O-GG per cent, of pyridine, and for 
the sake of distinction the spirit is coloured 
violet with aniline. Swiss alcohol contains 

5 per cent, of methylene, 0-33 per cent, of 
pyridine, and 2-2 per cent, of oil of acetone, 
which gives a very disagreeable odour and 
an opalescent yellow colouring. In Austria, 
alcohol containing at least 2-5 per cent, of 
benzol or mineral hydrocarbon is denatured 
with only 0*5 per cent, of methylene and a 
trace of pyridine, and is coloured violet. 
In Germany, motor alcohol containing a 
minimum of 2 per cent, of benzol is denatured 
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with I per cent, of methylene and a small 
quantity of pyridine, and is given a violet 
linge. 

“Solid Alcohol.” — This has been intro- 
duced in many forms. One litre of de- 
naturalised alcohol (90 per cent.) is heated in 
a 2-litre flask on a water bath to about 60° C. 
(140° F.), and then mixed with from 28 to 
30 grammes of well-dried, rasped Venetian 
soap and 2 grammes of gum lac. Repeated 
shaking produces a complete solution, and 
this is put, whilst still warm, into metallic 
vessels, these being at once closed up, and 
the solution* allowed to cool. The gum lac 
prevents the evaporation of the alcohol. 
On lighting the “ solid spirit,” the Venetian 
soap remains behind. 

Alum 

Alum Baskets. — To make alum baskets, 
boil alum with water and add more alum 
until the water will dissolve no more. While 
the solution is still warm, a small woven wire 
basket should be suspended in it, and 
left in it until the crystals which form upon 
it have become sufficiently large ; it should 
then be removed and allowed to drain. The 
<*rystals may be coloured violet by adding 
to the solution chrome alum, or yellow by 
adding iron alum ; or a solution of any 
anihne dye in spirit may be brushed over 
the crystals, after the basket is removed 
from the solution and dried. 

Burnt Alum. — Powdered burnt alum as 
used for bird stuffing and skin preserving is 
made as follows : — Procure from a chemist 
the potash alum, not the common or ammonia 
alum. Place a quantity of this in an iron 
ladle and heat it ovpr a Bunsen burner or 
perfectly clear fire, when the alum will froth 
up considerably ; th5 heating must be 
continued till the frothing ceases. The 
light, friable material is burnt alum ; after 
being powdered it is ready for use. f- 

Alumina Soap {see Waterproofing) 

Aluminium 

Aluminium (symbol Al, melting point 
varying from 1,050° to 1,292° F., specific 
gravity 2-6), when of 98-5 per cent, purity, 
is bright white in colour, somewhat re- 
sembling silver, though its appearance 


depends much on the temperature at which 
it has been worked. It is capable of taking 
a high polish. Its melting point may be 
increased greatly if impurities are present 
or if it is alloyed with another metal. 
Aluminium is only slightly elastic ; it is 
fairly malleable and ductile, but these latter 
properties are impaired by the presence of 
its two chief impurities, silicon and iron. 
If of more than 99 per cent, purity, it can 
be rolled, it is said, into leaves iii- 

thick, in this respect being inferior only to 
old. Aluminium has a tensile strength of 
tons to the sq. in. When pure, it is non- 
corrosive and resists the oxidising action of 
the atmosphere, but this advantage has to 
be partly sacrificed to obtain increased hard- 
ness and elasticity by adcHng small quantities 
of copper, nickel, or zinc. It dissolves in 
hydrochloric acid and in most solutions of 
the alkalis, but it is only slightly affected 
by dilute sulphuric acid, and not at all by 
nitric acid. Rolled or forged, it breaks with 
a. fine silky fracture. Aluminium is not 
found in a metallic state, but when in 
combination with oxygen, various alkalis, 
lluorine, silicon, and acids, it is the base of 
many cbiys and soils. Corundum and emery 
nrci aluminium oxid(‘s. The three best known 
electrical methods of producing aluminium 
are the Cowles, the Hall, and the Herault, 
the first-named depending on the heating 
effect of the electric current and producing 
aluminium alloys only ; by the other two 
methods aluminium salts are submitted to 
electrolytic action at a high temperature, 
pure metal being in these cases produced. 

Aluminium Paint. — The vehicle for alu- 
minium powder is a good hard clear varnish. 
Unless the worker has exceptional facilities, 
it will be best to purchase a high-class enamel 
varnish. If the varnish is home-made, the 
following may be allowed : 3 lb. of gum 
dammar, 3 lb. of Canada balsam, and I gal. 
of turpentine, dissolved by churning and, 
perhaps, very slight heating. Two pounds 
of aluminium powder will require about 1 gal. 
of varnish. Smoothness comes by very 
gradual mechanical agitation ; for this, use 
a small paint mixer. One-fourth varnish 
should be thoroughly combined with the 
powder at a time. If required, thin down 
with turpentine 
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Aluminium Paint, Coating Cycle with. — 

Previous to applying aluminium paint, the 
machine should be thoroughly cleaned, all 
the old enamel scraped or burnt oil, and the 
metal well rubbed down with emery cloth. 
1Vo coats of 2 >^dnt should be given, the 
first coat being rubbed down smooth witli 
I)owdor(*d pumice and water, and tlioroughly 
dried and dusted, l^efore applying the second 
coat. Jt will add to the durability and 
aj) 2 )ea, ranee of the job if a coat of j)alc oak 
varnish l)e given. To apply the paint, use 
a soft badg(ir or carnel-liair brush. Do the 
work in a warm room free from dust and 
draughts, and, if an enamelling stove is 
a,vailai)le, stove each coat at about 20(P F. 
for half an hour or so. 

Aluminium Paint, Non-smelling. — Alu- 
minium may 1)0 worked up wilh a wavsha])Ie 
distemper varnish tha,t is wholesome and 
non-sm(‘lling, and highly suitable for coating 
th(» insides of ])iscuit tins. This varnish is 
made from gum arabie dissolved in hot 
water to the consistency of honey, and aVanit 
1 oz. of bora,x ])er 1 lb. of gum stirr(‘d in to 
rend(‘r tlu*. mass stitf. 'riie coni 2 )ound is 
then tliiimed down with more hot water to 
th(‘ thickm‘ss of an ordinary varnish, 
straiiK'd throTigh muslin, and bottled for 
us(\ If tlie oil varnish ])aint be preferred 
for th(‘ ])urp()se above noted, the addition 
of a. few drops of essential oil of ver))ena 
will give an agreeable odour, and will in 
course of tiuu^ leave a sweet and fresh 
tlavour without a nuticoabh* smc'll. 

Blackening Aluminium. — A]iply, without 
heating the metal, a coating of vegetable 
black mixtul with nudhylated s})int and a 
httl(^ liiequer varnish. The mixture should 
bo ap])lied cold wilh a. brush. The spirit 
soon eva])orates. It may he neeessary to 
give s(*veral coats before tlie black adheres 
(everywhere evenly. For a chemical method, 
dilute arsenic bronze with an equal 
(juantity of water. First the eximsed parts 
of tlie surface sliould be curled, not straiglit- 
grained, wilh eimuT paper ; then the metal 
should b(‘ quickly di})pod into tlie Iluid. and 
as sharply withdrawn, and drained. If on 
the first immersion the bronze has not taken 
well all ()vei\ the 2 )roeess should be repeated. 
If the preparation is too strong, there is a 
danger that the acid will eat away the metal. 


A recipe for arsenic bronze is : — Hydrochloric 
acid, 12 lb. ; sulphate of iron, 1 lb. ; pure 
white arsenic, 1 lb. To this, for aluminium, 
must be added an equal (quantity of water ; 
and when the metal has blackened, it should 
be dried in a mixture of blacklead and 
sawdust. Only sufficient sawdust is re- 
quired to soak up the moisture. The exposed 
parts may then be lacquered. 

Cementing Aluminium to Linoleum. — A 
suitable cement may be made by covering 
glue with strong acetic acid, and when it is 
softened, melting down by gentle heat. It 
is apjilied in a similar manner to glue, but 
takes longer to harden, and is very much 
stronger. It will cement almost anything. 

Cementing Aluminium to Wood. — A 
cement that is suitable for uniting thin 
sheet aluminium to wood or iron can be 
made from (Canada balsam ; the thick 
syriq) should be placed in a tin and baked 
in an ov('n until the mass becomes hard on 
(tooling. The balsam should then ])e broken 
up, ])lace(i in a wide-mouth bottle, and just 
cov'ered with l)enz()1. After standing for a 
night, the ce.nuuit should ])e melted by 
placing the bottle in hot water ; the cement 
is then applicni, and the articles are 
together. This cement sets almost imme- 
diately aft(?r it becomes cold, and it is very 
adhesive. 

Cleaning Aluminium Utensils. — If an 
aluminium utensil is put away dirty in a 
(laiii]> ].)]ace, it may in time dark(‘n, and this 
darkening is largely du(‘- to the accnmiilation 
of dirt, etc., and to some extent also to 
chemical action upon the metal itself — a 
true tarnish ; but- discoloration is avoided 
by occasional washing and rubbing. \Tasli 
each utensil in hot water and plenty of 
soajjsuds, dry it Vith a cloth, and 
j)lace it empty on a hot stove for a few 
minutes to dry quickly and thoroughly. 
Do not boil ashes, lye, or alkalis, such as 
soda, potash, ammonia, etc., in an aluminium 
utensil, as these su])sta.nces attack the metal 
and blacken it, and water containing any 
of them will affect the utensils in a similar 
manner. Water containing sewage or other 
contamination will discolour an aluminium 
utensil, this being due largely to the presence 
of ammonia. Sliould the aluminium be- 
come discoloured, the fault lies with the 
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water used. This discoloration may be 
prevented by using water which has pre- 
viously been well boiled. The insides of 
aluminium utensils may, when necessary, 
})(' scoured with Bath brick dust or special 
preparations largely advertised. Use any 
good metal polish for the outside. For 
f^^shening aluminium articles, petrol (motor- 
car spirit) is useful. Aluminium does not 
tarnish, very easily, but constant handling 
causes fingermarks which, added to the 
dust that readily gathers, especially on the 
frosted parts, often make the metal dim 
and dull. The articles should be washed 
in petrol, rubbing with a soft cloth ; let 
them dry by evaporation. The inside of the 
articles may be rubbed over with a little 
moistened bicarbonate of soda on a cloth, 
and then cleaned with the petrol. Any 
petroleum spirit such as naphtha, benzoline, 
etc., can be used instead of the petrol. Do 
not bring these near a naked tlame. 

Enamelling Aluminium. — If the surface of 
the metal is to be coati'd with an enanud 
paint such as Aspinalfs, the latter may b(‘ 
obtained from any oilman. The surface 
must be prepared by dipjhng in a bath com- 
posed of 10 percent, caustic soda and 2Jper 
c('nt. common salt, dissolved in water in an 
iron vessel. The solution is then heated, 
but not to boiling point. The article is next 
immersed for fifteen or twenty seconds, 
until it is nearly black and its surface is 
covered with air bubbles. Then rinse in 
j)lenty of cold water, and scrub with a fdDre 
brush ; repeat this operation, and immerse 
the metal in concentrated nitric acid until 
the surface is quite white ; again wash in 
(M)ld water, and dry in^sawdust. The enamel 
can then be applied with a brush. A coating 
for aluminium ware, obt^iinable by a process 
patented in Germany, produces a coloured 
and durable surface adapted to enamelling. 
The aluminium is covered with a solution of 
chloride of mercury to obtain a coating of 
aluminium amalgam. After this is removed 
a very active oxidisation of the surface is 
said to take place, which action may be 
interrupted by strong heating, and the 
aluminium oxide will serve as a foundation 
for the enamel. The action of heat may be 
employed to give different coloured coatings, 
grey, green, brown, or black. They are said 
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to resist the action of fire and render the 
aluminium more difficult to melt. 

Etching Aluminium. — In etching alu- 
minium, a resist of beeswax is scratched with 
a hard point. The etching fluid is hydro- 
chloric acid, or a solution of either potash or 
soda., nitric acid having no effect. 

Frosting Aluminium. — For frosting alu- 
minium, prepare a dipping bath as follows : — 
In an iron vessel, add 10 parts of caustic 
soda to 1)0 ])arts of cold water, and saturate 
with about P common salt. This 

*solution is then heated, but must not 
boil. I’he article is plunged for from fifb'i'n 
to twenty seconds in the bath, so as to 
become nearly black on the surface and 
covered with air bubbles : it is tlnui washed 
freely in cold water, we'tl scrubbed with a 
fibre brush, again dipped and washed, then 
placed in a slate, aluminium, or earthenvvan*. 
ves.sel containing couccuitrated nitric acid, 
until the metal Ixa-omes quite white. Again 
rinse in cold water, and finally place in 
warm dry sawdust. Metal thus treat ( h 1 
takes a very beautiful matt, which kei'ps 
for an indefinite period in the air and has a. 
silky appearance, and the frosted aluminium 
does not blacken the hands. 

Jointing Aluminium Wire. — To joint 
a 1 11 minium wire, a recent method is to take 
a sheet of thin aluminium, and to make a 
pair of parallel eonneeted taibes from it 
by rolling in two op])osite edges. The ends 
of the wir(‘s to be joined arc inserted in thesi? 
tubes from opposite ends, and both wires 
and sheet are further twisted till a firm joint 
is secured. The ])art can readily be made 
air-proof and damo-Dioof by coating it in 
the usual way. 

Polishing Aluminium. — The British Alu- 
minium Co. recommend the following 
methods for polishing aluminium. One 
method is to place in a bottle equal parts 
by weight of olive oil and rum, and shake 
until an emulsified mass results ; this is 
used as an ordinary polishing paste. A 
second method is to mix together fine 
emery powder and tallow until a paste of 
suitable stiffness for use with a rag mop is 
formed ; a final polish of great brilliancy is 
given by using rouge and turps on the mop. 
A third method is to use Vienna chalk on an 
ordinary chamois skin buffing- wheel, and 
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finish with rouge ; or to use a rag mop with 
very finely powdered Vienna chalk. Polished 
aluminium has a slightly bluish tint like 
tin, but this can be improved. 

Soldering Aluminium. — The difficulties in 
soldering aluminium arise from the high 
heat conductivity of this metal, and from 
the fact that ordinary soldering fluxes will 
not clean the surface of the metal. The heat 
is conveyed from the soldering bit and from 
the solder so rapidly that the solder does 
not become suflicieiitly liquid to flow 
readily. To overcome this difficulty, tliA 
spreading of the heat must be restricted. 
The difilciilty increases with the size and 
thickness of the pieces of aluminium to be 
soldered. The pieces should, if possible, 
be warmed beforehand, and for large work 
the soldering bit should be hotter than usual. 
Aluminium is popularly supposed to be non- 
oxidisable, but really the surface is covered 
with a very thin film of oxide, which prevents 
the solder from alloying with the aluminium. 
If this coating cannot be removed with 
emery cloth or file, the edges to be joined 
should be dijjped in a solution of 1 part of 
hydrochloric acid, 10 parts of nitric acid, 
and 50 parts of water ; or dip first into a 
caustic soda solution and then into strong 
sulphuric acid. Soldered joints in aluminium, 
eveti when well made, are not as strong as 
soldered joints in other metals, and as a result 
of the galvanic action between the solder 
and the aluminium the joint will gradually 
disint(*grate. Especially is this the case in 
damp situations favourable to galvanic, 
action. In dry places, a soldered joint may 
last for a long time. In view of the high 
heat conductivity of aluminium, it is 
advisable to use a solder which will melt 
at a low temperature. Most of the better 
solders for aluminium contain a little 
phosphor tin. For soldering aluminium, 
Prof. E. Wilson has given the following 
instructions bearing out the information 
given above : — With benzine remove all 
dirt and grease from the surface of the metal, 
apply the solder with a copper-bit, and when 
the molten solder covers the surface of the 
metal, scratidi through’ the solder with a 
wire brush to remove the oxide. These 
operations must be done very quickly. 
Prof. Wilson gives the proportions of a 


suitable solder as follows : — 4 lb. of block 
tin, 2 lb. of phosphor tin (containing 10 per 
cent, of phosphorus), ^ lb. of lead, and 
1 lb. of spelter. Another method of soldering 
aluminium is to use a solder made up of 
bismuth, 10 parts ; zinc, 30 parts ; and 
pure tin, GO parts. Melt the bismuth and 
zinc, add the tin, and pour the whole into 
moulds to make sticks about 1 ft. long and 
about the size of a pencil. Hold the pieces 
to be soldered in a vice, heat them gently 
with a blowpipe flame until they are hot 
enough to melt the solder when it is applied, 
then scrape the surface with a fdc or scraper. 
Melt the solder on to each piece, and work 
it around with a short rod of nickel-alu- 
minium ; hold the parts together in the 
flame, remove the blowpipe, and allow the 
parts to cool slowly. The following solder 
has been highly recommended : 1 part of 
aluminium, 1 of phosphor tin, 11 of zinc, 
and 21) of tin. To avoid loss of the more 
easily volatile of these metals, the aluminium 
is melted first, the zinc is added in small 
pieces, then the tin in small pieces, and lastly 
the phosphor tin. Acid is not used as a 
soldering flux ; instead, the surfaces to 
be joined are covered with a thin coat of 
the solder in the usual way, and then brought 
together and heated with the soldering bit 
or a blowpipe or torch until the solder already 
upon them is melted, when pressure is 
applied and the joint is made. Aluminium, 
says one authority, must be heated to about 
660° F. before it can be soldered. 

Soldering Aluminium Bronze. — For sol- 
dering aluminium bronze containing less 
than 5 per cent, of aluminium, tin solder can 
be used ; if the aluminium exceeds that 
amount, use a solder of zinc and cadmium. 
The surfaces of the ‘alloy are cleaned, a layer 
or two of solder is applied, the excess re- 
moved with a brass scratch-brush, and solder- 
ing then proceeds as usual. For brazings 
the spelter may be a mixture of 52 per cent, 
copper, 46 per cent, zinc, and 2 per cent, 
tin. With large pieces of the alloy, direct 
burning on by fusion is said to answer very 
well. 

Welding Aluminium. — The Herseus process 
of welding aluminium is to clean the two 
surfaces, put them together, and heat them 
carefully to the temperature at which the 
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iiietal begins to soften (approximately 600° C. 
nr 1.112° F.) ; this temperature is maintained 
fonstant, and the metal is hammered 
Muanwhile until the weld is perfect. If the 
temperature is too high, the aluminium 
hecomes short or granular, and begins to 
oxidise, a good weld then being impossible. 
A successfully welded j^iece possesses through- 
out the same physical qualities, tensile 
strength, flexibility, and conductivity for heat 
aiul for electricity as a piece of aluminium 
cast in one. Aluminium rods can be welded, 
it is said, by exposing their ends to a blow- 
pipe heat, which causes the formation of a 
kind of bag or outer case of oxide, inside 
whicli is pure molten metal. In this state 
the rods are forced together, the flame is 
shielded off, and a cold douche of water is 
directed on the weld. The bursting of the 
bag of oxide allows the two molten ends to 
come together in pure metallic contact, and 
the doiudie solidifies the union. The process 
thus resembles that of electric welding. 
Stated briefly, it may be said that, as with 
cast-iron, the welding point is the fiLsion 
])oint, if only the fus6?d 2 )arts l)e a 2 )proxi- 
mately free of oxide. This process is that of 
Sherard, Cowper-(\)les and Co., and as thus 
described by the “ American Machinist,” 
s(*ems calculated to effect this result, and 
it is intended to apply the method to tubes 
l)y means of an internal mandrel which 
will prevent the ('sca^je of metal inwards. 

Working Aluminium. — In working alu- 
minium with steel tools, difficulty is ex- 
perienced owing to its excessive softness. 
It is a 2 )t to ruffie wlien being turned, planed, 
or filed, and the edge of the tool becomes 
dulled owing to particles of aluminium 
adhering to it. In consequence, the alu- 
minium is torn rather •than cut, and the 
edges easily become rough and uneven, 
riiis can be i)revented by taking only small 
portions or chips at a time, and supplying oil 
})lentifully and continuously on the metal 
<ind the steel. Double-cut files become 
clogged much more c^uickly than single-cut 
files ; the quickest way to clean files is to 
place them in a concentrated soda-lye, 
washing thoroughly in running water, and 
drying them immediately afterwards in 
sawdust. Aluminium is often worked more 
satisfactorily by grinding with soft and 


granular sandstone than by filing, turning, 
or planing. With a circular saw well set 
and oiled the metal can be cut as easily as 
wood. A chisel will slip on the soft metal ; 
this slipping can be avoided by sprinkling 
with a mixture of four parts oil of turpentine 
and one j^art stearic acid (or olive oil with 
rum). 

Writing on Glass with Aluminium (see 
Glass). 

Amaljjam (see Mercury) 

Amber 

Amber (known in mineralogy as succinite) 
is the mineralised or fossil resin of an extinct 
pine-tree ( 2 )robably Pinites succinifer), and 
though usually its colou^ is a transparent 
jxxlc yellow, often it is reddish or brownish, 
and sometimes tinged with green, blue, or 
violet. Borne varieties of amber arc almost 
opaque. The most valuable amber is of an 
opaque lemon colour, and is known as fat 
amber. Amber occurs in beds of lignite and 
in alluvial soils, but it is found in greatest 
abundance on the shoix^s of the Baltic, 
betw(H‘n Konigsberg and Memel, where it is 
thrown up by the sea ; its form may be 
round, irregular lumj)s, grains, or drojxs. 
It is hard, rather brittle, and has a perfectly 
conchoidal fracture ; that is, the surface of 
the fracture has convex elevations and 
concave dej^ressions. Amber becomes nega- 
tively electric by friction, and the power of 
electrified amber to attract light bodies was 
known as early as 600 n.c. Its specific 
gravity varies from 1-05 to 1-07, sometimes 
reaching l-l. It is without taste or smell, 
but when heated by friction or otherwise 
emits an agreeable odour ; it burns with a 
clear flame and a pleasant smell, leaving 
about 1 j>er cent, of ash ; it melts at 536° F. 
When its soluble constituents have been 
dissolved out by means of ether, amber has 
a similar comj^osition to camj)hor — 

On distillation, amber yields an empyreu- 
matic oil which is a mixture of hydrocarbons 
and succinic acid. Sometimes amber en- 
closes Crustacea, as well as insects belonging 
to species which do not exist now ; amber 
has been found enclosing leaves. 

Amber Varnish. — The usual method of 
melting amber for varnish making is to fuse 
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the amber in a copper vessel by means of a 
red fire ; it usually melts at about 600° F. ; 
it is then soluble in turpentine, benzine, 
naphtha, linseed and other oils. When cold 
it is insoluble in water, acetic acid, benzine, 
and carbon bisulphide, and is slightly soluble 
in alcohol, chloroform, turpentine, and many 
essential oils. Use amber of the best 
quality; this is Ihc most transparent, whilst 
the inferior kinds arc of a very dark colour 
and contain vegetable matter. (/See also 
Violin, Varnish for.) 

Cement for Amber. — Cement for amber 
may be made by dissolving gum copal in 
ether to form a syrupy fluid. The broken 
pieces should be warmed slightly, the cement 
quickly applied, and the two pieces brought 
close together and bound with wire. The 
cement sets quickly, and the excess may be 
pared off with a sharp knife. Another 
method is to heat the surfaces to be joined, 
and apply boiled linseed oil. Clamp firmly 
until united. A solution of potash, or a 
solution of mastic in linseed oil, may replace 
the boiled oil. (See also Tobacco Pipes.) 

Moulding Amber.- If amber is to be 
moulded, it should be boiled in rape or 
linseed oil for several liours ; this makes 
it plastic, when it can easily be moulded. 
This process softens but does not dissolve it. 

Polishing Amber.- —A simple process of 
polishing ambe. is to smooth it with whet- 
stone and water, and then rub with whiting 
and water, followed by oil applied on a 
piece of flannel. When the friction heats 
and ele(;trifies the amber, lay it aside to 
cool, or it may fly to pieces. The more 
general method of polishing amber is the 
following First it is filed to a fairly 
smooth surfjice, which is improved by 
rubbing with Trent sand and water or with 
scraped Flanders brick and water applied 
with a flannel. It is then rubbed with 
rottenstone and oil with a flannel, followed 
by dry rottenstone applied with the palm 
of the hand. Amber turned in the lathe 
is smoothed with glasspapcr, and polished 
with rottenstone and oil. The lapidary 
polishes amber first on an iron lax> with 
diamond dust and oil; then on a lead lap 
with coarse emery and water, followed by 
line emery and water ; then with flour 
emery and water on a mahogany lap ; then 


on a list mill with pumice powder and water , 
and, finally, on a leather lap or piece of buft 
leather with fine putty powder and water. 
Sometimes moist putty powder applied by 
the palm of the hand follows the leather 
lap. Amber that has facets is jrolished on 
pewter laps with crocus. Except that the 
amber is held in the unaided lingers, the 
process resembles the cutting and polishiiiji 
of gems. 

Testing Amber. — Amber may be tested 

— (1) Warming it slightly; artificial amber 
will then smell of camphor. (2) Holding a 
small chip in a flame, when aniber melts and 
burns slowly, whilst the artificial amber 
burns vigorously, (d) By weighing. The 
real is not so heavy, bulk for bulk, as the 
artificial substance. To distinguish amber 
from fossil copal, heat a particle and hold 
a piece of moistened lead acetate test pajicr 
in the fumes. If it is amber, the paj^er will 
be blackened ; if copal, the pajier w'ill not 
be discoloured. The reason for this is that 
amber contains sulphur, whilst copal does not. 

Working Amber. — Amber may be worked 
in the lathe, the rough amber first being 
sawn to shape with a bow saw^ having a fiiu' 
wire for the blade, tripoli or emery powder- 
being used with it. \^ilst the amber runs 
in the lathe, it may be heated from beneath 
by a small lamjr or a pan of charcoal, as 
then it softens and is more easily - worked ; 
worked cold, it is liable to chip. For the 
same reason, when drilling or tapping amber, 
warm the tool first, and allow it to remain 
in the amber w-hilst the latter hardens 
again ; remem])er that if the tools are 
made too hot, the amber will be sxroilt. 

Ammonia 

This is one of the most important alkalis. 

Liquor Ammoniae. — Powdered sal- 
ammoniac is mixed with moist slaked lime and 
heated to produce ammonia gas, which must 
be collected by displacement or over mercury. 
If this gas be turned into a considerable 
volume of water, liquor ammoniae (liquid 
ammonia) is produced. This evolves the 
gas even at low temperatures, and so much 
of it is given off by heat that, if the liquid 
occui^ies a carboy, it would be dangerous to 
fasten the cork tight, as the carboy might 
burst. A small hole should be bored 



HANDYMAN’S ENQUIRE WITHIN 


through the cork, so that any vapour which 
may he formed may escape from the carboy ; 
the cork will not then be blown out* 

Ammonium Chloride {see 
Sal-ammoniac) 

Anaglypta (see Wall-paper) 

Aneroid (see Barometer, Aneroid) 
Aniline 

This is the name of a huge class of dyes 
made from coal-tar. A variety of aniline 
( olours easily applied is obta.'nable from a 
Lhemist. 

Removing Aniline Stains. — To remove 
ini line stains, which often are very stubborn, 
in excellent medium is liquid opodeldoc. — a 
^oapy, camphorated liniment. After its use 
die stains are said to disappear at once. 

Ants 

To get rid of ants is usually a troublesome 
ilTairs as it is often very diflicult to find their 
lests, which not infrequently are located at 
i considerable distance from the spot at 
vhich the ants arc seen when in search of 
bod. Ants form a perfect trail from a 
bod supply to their m^st, and a little patient 
racking will invariably run them to earth. 
But where the nests are inaccessible, make 
he trail unsavoury by plentifully bcsprink- 
ing it with some strong-smelling substance 
—chloride of lime, guano, and carbolic 
)owder, for instance. A gardening paper 
ays of ant-holes, that sometimes boiling 
vater or some insecticide can be poured in 
vithout much trouble, in which cases 
laraflln oil, sulphuric or carbolic acid, diluted 
s^ith ten or twelve tinv^s their bulk of water, 
hould be used. Some well-worked clay 
hould, if possible, be* placed round the 
mtrance to the nest in such a way as to form 
L sort of cup into which the insecticide may 
)e poured. The ants will crowd into traps, 
uch as bones not picked quite clean, pieces 
d sponge soaked in treacle, or pieces of miiat. 
fMien well covered, the traps should be 
lipped into boiling water. A sauccrful of 
reacle in which a tablespoonful of Paris- 
;reen has been mixed, placed near their runs, 
las been found most effectual in poisoning 
hem. If a nest be found among the roots 
•f a plant in a pot, both plant and pot may 


P,> 

be immersed in water for five or six hours^ 
which will drown all the grubs and t'ggs. 
When nests are formed in the open ground, 
they may be dug up and thrown into boiling 
water, or water with a strong admixture of 
carbolic acid ; or the nest may be merely 
laid open with a spade, and a mixture of 
liquid manure and pearlash of about the con- 
sistence of cream poured in. In garden 
borders which cannot be disturbed, a flower 
pot, with the bottom closed, should be 
partly filled with leaves -raspbciTy leavers 
are specially recommended — and inverted 
over the entrance to the nest ; then kee]) 
the ground near the nests well watered, and 
the ants will soon leave the damp earth and 
seek shelter in the pot, lyid in a fortnight 
will have filled it up with their nest ; the 
pot and its contents can then be remo\'(*d 
and destroyed. If an ants’ nest is thrown 
into a fowl-run the hints will quickly eat 
all the cocoons ~ usually, but erroneously, 
termed ants’ eggs. Other methods are : - 
Try to discover the nests, and on the moutlis 
of these drop some quicklime and wash it in 
with boiling water. Or camphor may b(^ 
dissolved in sjhrit of wine, then mixed with 
water and poured upon the haunts. B’obacco 
water also has been found effectual. 'I’o 
drive ants out of cupboards, camphor, 
tar, creosote, or chloride of lime may bi* 
employed, but these substances cannot bi^ 
used in a pantry, so the shelves and iloor 
should be scrubbed with carbolic soa.]). To 
catch the ants, cover some plates with a 
syrup composed of sugar and watm*, and 
place these plates in the infe.stcd plac<*s ; 
destroy any ants found upon them by 
dipping the plates and contents into boiling 
water. When they are somewhat thinned by 
the syrup plan, follow with one of the met hods 
given above ; or placid on plates a mixture, 
of sugar, beer, and arsenic. Fly papers might 
also be tried. Pepper and Keating’s insect 
powder have been found successful. Sprinklii 
all the shelves with a little of the powder ; 
this will kill all insects. Then sec where they 
come from, follow the trail, and sprinkle the 
powder as far as the trail can be foilow(‘d ; 
this will stop their coming, and after a time 
they will no doubt lose the scent. From 
time to time a little insect powder may be 
sprinkled near cupboards as a deterrent. 
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Anvil 

A nodsolcvss anvil for us(i, say, in a work- 
shop at Iho top of a house, can be made in 
the following way, as described in the 
“ Bazaar ” : Get an old iron can, as big as 
possibles — a printing-ink drum is very suitable, 
(hit out a disc of wood which fits the recess 
at the. })ottom and projects slightly — say 
i in.— so that when the can is standing on 
its bottom no part of it touches the ground. 
Now till the can with turnings of iron, brass, 
putting the long turnings at th« 
bottom, and ramming them down well, and 
then using the liner stuff for levelling up. 
TIkui (Uit a disc of hanlwood which makes a 
sliding fit inside the can ; upon this disc 
tli(^ anvil stands. Pla(;e the disc in the 
barrel ; and if there is from 20 lb. to 00 lb. 
of turnings in the can, the worker can swing 
a sh'dge upon the anvil and g(‘t no more 
noise than the ring of the metal. The reason 
is that the shavings absorb what is left of the 
blow after it has })ass(‘d through the anvil. 
For the first we(‘k or two the contents of the 
can will constantly need levelling ; but after 
that they will have silted down to a. fairly 
compact mass, which, however, will still 
])ossess the absorbing properti(\s already 
nuntioned. 

Aquafortis (see Acid, Nitric) 
Aquarium 

Aquarium Cements. — So-called non- 
])oisonous cements are not very effective. 
All harmful results to the water may be 
avoided by allowing the cement a week or 
so lo dry bard, and then a])plying three 
good coats of shellac spirit varnish to all 
those parts inside the acpiarium touched by 
the cement. 

Cements containing Guttapercha. — (1) Take 
20 parts of guttapercha, carefully melted, 
75 parts of ground pumice-stone, and 100 
jiarts of Burgundy pitch ; mix and melt 
together. (2) 'fake 5 parts of guttapercha, 

1 ])art Stockholm tar, and 1 part pitch ; 
warm and mix. (5) This is suitable for 
joining sheets of glass together. Take 2 
parts of pitch and 1 part of guttapercha ; 
mix together, and apply to the joints hot, 
and slightly warm the glasses before pressing 


them in position. The seams may be neatly 
finished on the outside by slightly heating 
a small poker and running it along the 
cement. A mixture of gold-size and zinc 
oxide serves the same purpose. 

Cements containing Red-lead or White- 
lead. — (4) Take ^ lb. of best white-lead 
ground in oil, lb. red-lead, dry, and J lb. 
litharge, dry ; knead the last two into the 
first. This produces lb. of one of the 
best putties for resisting water. It soon 
hardens. (5) Take } gill gold-size, 2 gills 
r(^d-lead, 1 J gills litharge, and sufficient 
silver sand to make a thick 'paste. This 
sets in about two days. (0) Mix together 
boiled linseed oil, litharge, red-load, and 
white-lead, using white-lead in the largest 
jnoportion ; spread on flannel and apply to 
the joints. 

Cements containing Resin. — (7) Take 10 
parts, by measure, of litharge, 10 of plaster- 
of-Baris, 10 of dry white sand, 1 of finely 
powdered rcvsin, and mix them when wanted 
for use into a stiff putty with boiled linseed 
oil. This will stick to wood, stone, metal, 
or glass, and hardens under water. It is 
particularly good for marine acpiaria, as it 
resists the action of salt water. Allow at 
least tliree days for drying. (8) Melt and 
mix 8 parts of common resin and 1 part of 
calcined plaster ; add 1 part of boiled oil, 
and apply warm. (0) Take b parts of 
whiting, 5 of plaster-of-Paris, 5 of white 
sand, 5 of litharge, and 1 of powdered resin ; 
mix thoroughly, and make into a putty with 
best oil varnish. Leave the glass a week 
before disturbing. (10) Break up in an old 
saucepan I lb. of resin, then add and stir 
in 5 tablespoonsful of plaster-of-}*aris, and 
finally IJ tablespoonsful of boiled linseed 
oil. The cement sets very quickly, and it 
must be applied hot. (11) Take o oz. of 
linseed oil, 4 oz. of tar, 1 lb. of resin, and melt 
together over a gentle fire. If too much oil 
is used, the cement will run. To obviate 
this, it should he tested before using by 
allowing a small quantity to cool under 
water ; if not found sufficiently firm, allow 
it to simmer longer or add more tar and 
resin. The cement should be poured in the 
corners of the aqilarium while warm (not 
hot). This cement is pliable, and is not 
poisonous. 
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Other Cements. — (12) Mix equal parts of 
flour of sulphur, pulverised sal-ammoniac, 
And iron filings, with good linseed oil varnish, 
;imi add enough white-lead to form a firm, 
easily worked cement. (l‘>) Take 20 parts 
(»f clean river sand, 2 of litharge, and 1 of 
(juicklimo ; mix into a thin putty with 
linseed oil. (14) Take JS oz. of ordinary 
^4ue in solution, 1 oz. of Venice turpentine, 
jiid boil together, well stirring all the time 
until the mixture is complete. It will dry 
in two days. (15) Mix 0 parts of powdered 
^rraphite with 3 of slaked lime, 8 of sulphate 
uf baryta, and 7 of linseed oil varnish. 
This mixture must be stirred to uniform 
ronsistency. 

Securing Corners of Aquarium. — A good 
way of securing the corners of an aquarium 
is to use an angle-piece of zinc, and bed the 
tjlass in red-lead putty. If zinc cannot be 
used, butt the glass together, and make an 
ingle inside with red-lead putty. On the 
[uitside angle fix with marine glue a piece of 
hlk or other ribbon, stretching it tight!}". 
The putty must be allowed to get quite hard 
lieforc using the aquarium ; otherwise there 
will be a leakage. 

Rockwork for Aquarium. — A combination 
of coke and Portland cement can be made 
to serve as rockwork for an aquarium. The 
L'orrect way to use them is to mix sufficient 
Portland cement, clean sharp river sand, 
und water to a thick batter. Into this dip 
the coke, and spike the pieces on iron skewers 
to dry them ; this expedient allows them 
to be exposed on all sides to the air till 
thoroughly set and hard. Then make a 
second mixture of cement and give a second 
dipping. When the . coating covers the 
surfaces completely — say f in. thick — and 
is perfectly set and hard, the several parts 
may be dipped once more, the skewers 
removed, and the whole built up into the re- 
quired shape on the bottom of the aquarium. 
Sprinkling the unset cement with pebbles 
gives a pretty effect. It must be left till 
hard and firm. Water should be poured in 
to cover it, and changed every day for a 
fortnight ; or the lot put in a running brook 
for a week. Then put the shingle in at the 
bottom, anchor the plants, and fill up with 
water. If the plants grow and thrive, the 
fishes may be put in. Coke is unsuitable if 


not completely covered with an impervious 
cement. 

Arsenic 

Arsenic Bronze (see Aluminium, Bla(*ken- 
ing). 

Tests for Arsenic. — The most important 
tests for arsenic are the Reinsch test and 
the Marsh test. For the first, the material 
supposed to contain arsenic should be in a 
fluid state ; if solid, it should be made into 
a solution, in which the arsenic is soluble. 
To the solution concentrated hydrochloric 
acid and a small piece of thin copper foil 
are added, and the liquid is boiled for forty 
minutes. If there is no stain on the copper, 
the material is free from arsenic. If there is 
a stain, place the copper in a sublimation 
(thick glass) tube and heat gently ; if 
arsenic is present, there will be a ring of 
minute octahedral crystals on the tube above 
the copper. For the Marsh test, a solution 
is prepared as above, and introduced into a 
hydrogen generator containing pure zinc, 
and pure sulphuric acid is then added. If 
arsenic is ju’csent, arseniuretted hydrogen 
is produced ; and, by heating the delivery 
tube with a small flame, the arsenic com- 
pound is decomposed, a mirror of the element 
arsenic being formed on the tube just beyond 
the heat. The other wet tests arc : To a 
solution add hydrochloric acid and thiui 
sulphuretted hydrogen ; arsenic produces 
yellow precipitate of its sulphide. To an- 
other solution add ammonio-nitrate of silver ; 
a yellow precipitate of silver arsenite will 
form. To another add ammonio-nitrate of 
copper, producing green precipitate of 
copper arsenite (Scheele’s green). The dry 
tests are : Heat in a closed tube with sodium 
carbonate and potassium cyanide, producing 
a mirror of arsenic on the tube. Heat in an 
open tube, producing octahedral crystals of 
white arsenic on the tube. When heated 
before a blowpipe on charcoal, arsenic 
compounds give a white fume smelling like 
garlic. 

Asbestos 

Commercial asbestos includ(?s two distinct 
minerals, which, though very similar in 
physical properties, are chemically distinct. 
One is a silicate of calcium and magnesium, 
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and is a variety of mineral amphibole. 
There are a large number of the non-aluminous 
varieties of amphibole which pass into fibrous 
minerals, especially treraolite and actinolite, 
a.nd all these fibrous substances are included 
as asbestos. The other mineral that is sold 
as asbestos is a variety of serpentine, a 
liydrous nurgnesium silicate known as 
chrysolite;. The first substance placed on 
flu*. mark(;t as asbestos was the silicate of 
iMlcium and magnesium, or amphibole, but 
as th(; cbrysolite beg, in to lie used for the 
same purposes, it was <lealt with under the^ 
same name. These juijierals resist equally 
heat or fire, but the chrysolite is superior in 
st rengf li and elasticity of fibre, and is usually 
greenish-white, green, yellowish to brownisli 
it) colour, and has a, decided silky lustre. 
The fibres a, re flexible, easily separated, aiul 
have a, silk-like appearance. Tlu; mineral 
is usually found in seams, of varying tliick- 
n(*ss, in s(*rpentine rocks. The amphibole 
asl)(‘stos is usually of longer fibre than the 
chrysolite, is v(*ry flexible, and easily 
separated by the fingi'Ts. It does not possess 
flu; silky lustre found in the latter, but has 
tlu* app(\iTa,nce of flax, with a colour varying 
from white to grecuiish and woody -brown. 
One of the chief chemical difTerences between 
the two forms is that the amphibole variety 
is an anhydrous mineral, whereas the serpen- 
tine or chrysoliie is h 3 "drous, containing 
from 12 to 14 per cent, of wiiter. Asbestos 
is brittle, but can be spun and woven. 

Asbestos Composition. — For laying asbestos 
paste on a boiler and pipes, with the hand 
or with a ])iece of cloth or canvas rub some 
of the paste on the surfaces, leaving it quite 
rough so as to form a key for that which 
follows. The first coat is rubbed on to 
(‘iisiire the whole having actual contact 
and holding securely to the boiler. When 
the paste is dry, with a trowel apply 
the remainder in about .]-in. layers, leav- 
ing the surfaces rough (except the final 
one), and letting each coat dry before 
apphfing the next. It is customary to 
have the apparatus charged and the boiler 
and pipes quite hot when this is done. 
4'his opens the pores in the metal a trifle, and 
prevents cracking or shelling afterwards. 
More information is given under the heading 
“Pipe Coverings.” 


Asbestos Coverings on Gas-stove Reflectors. 

— These may get discoloured from the 
occasional smoking of the gas ; they can be 
made clean and white again by simply 
sprinkling them with common table salt 
and starting the fire. 

Asbestos Putty. — This can be made up 
of white -lead in oil, asbestos fibre, putty 
whiting, and boiled linseed oil. Just suffi- 
cient for use immediately is made at once. 
By using raw linseed oil instead of boiled 
oil, and keeping the putty in a tub, covering 
the up])er surface to prevent contact with 
air, the putty can he kept in a workable state. 

Asphaltum 

Asphaltum is a naturalh^ occurring mineral 
product ; it is also known as bitumen or 
mineral piti'h. It is black or brown, and 
glossy, easily fused, and more; or less soluble 
in turpentine or benzol. It contains carbon, 
hydrogen, and oxygen. The 2 >ure forms of 
asphaltum are iise'd in varnish making, 
while iirqnire varieties are cmplo^'ed for 
paving purposes. It may be used for 
moulding, and may be; rendereel liardc'r by 
incorporating with it lampblack, chalk, 
oxieh; of iron, etc. 

Atlas 

Binding Atlas. — The following instructions 
reflate* to binding an atlas a,nd mounting the 
ma])S on guards. Before beginning to bind 
the atlas, it will he desirable to ascertain 
whether the publisher’s cases will fit, as 
the guards will add to the breadth of the 
book. There are several methods of doing 
this work ; but the following is easy, ami 
will make a good job if carefully done. 
The l>est material for "the guards is a thin 
close texture linen cambric, which should be 
cut carefully into strips about 1 in. broad 
and the full length of the maps, using a sharp 
knife and straightedge, so as not to have 
frayed edges. The strips should be folded 
lengthwise very carefully and straight. 
Assuming that the maps are all folded, take 
maps No. I and No. 2, and lay No. 1 upon 
the table with the back (or fourth page) 
uppermost ; lay No. 2 on top of this, with 
the front (or first page) uppermost, the 
folded edge of No. 2 being about J in. from 
the edge of No. 1, and over them lay a piece 
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,f folded paper | in. from the edge of No. 2. 
Tlien with the finger carefully paste the 
.trips of the maps exposed. Thus both 
Miaps will have a strip of paste about in. 



wide along the. fold. Now lift off No. 2 
.111(1 lay it aside. Take th(^. strip of liiieii, 
and lay it out on the table ; tlum place No. 1 
m ip down upon the linen about in. from 
li' fold, rubbing it to make it adhere. 
Sow take No. 2, and, having turned it over, 
lay it on the hnen in the same way as No. 1. 
Thus two maps will be joined together with 
a linen guard, and as they lie on the table 
Xo. 1 will be at the left-hand side with the 
hick uppermost, and No. 2 at the right-hand 
with the front uppermost, with the head 
ar top farthest away from the operator, 
riiere should also be a space of about J in. 



Fig. 12.— Scotch Axe Head. 

between the two maps. All the maps should 
be treated in the same manner, taking care 
to see that they are in proper sequence 
throughout. This will be quite strong 


enough ; but, if desired, another strip of 
linen may be pasted between, the linen 
being pasted and laid down upon the two 
maps. After arranging all in propei order, 



. Fig.^13. — American .^xe Head. 

the book w’ill he ready for sewing and 
binding. Of course, tlu^ (*dges should be 
cut before putting the book in the covers. 

Autocopyist. 

The following is a modilication of the 
papyrograph. A sluMd. of fine pa])er is 
saturated with resinous varnish ami then 
dried. Writing is done on this with a 



Fig. 14.— Kent Felling Axe Head. 

strong solution of caustic soda. The soda 
converts the resinous varnish into soap 
writing. The paper is floated on water, 
written side up. When the water penetrates 
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the writing, the paper is dried between 
blotting-paper. Floating and blotting are 
repeated till the soap is all out of the paper. 
By fastening the paper over a flat surface 
covered with felt and saturated with printer’s 
ink, a stencil is obtained which allows the 
ink to pass through the parts from which the 
varnish has been removed. Ordinary un- 
sized writing paper pressed upon the stencil 
then takes the impression of the stencil. 
(2) On some hektograph composition (for 
the pr(*paration of which see “Hektograph”), 
melted, })ut not overheated, in a shallow 
tray of suflicient size, float some sheets of 
stout blotting-paper. Write what is desired 
on glazed paper, using for ink a concentrated 
solution of alum, colouring the ink with 
any aniline, so that it can be more readily 
seen as writing. With a sponge, moisten 
one of the sheets of hekto-compo. ])aper, 
and partly dry it by using sheets of clean 
newspaper laid oik^ after another flat on 
the moist surface, and peeling them off 
till they are found to stick with some firm- 
ness. Their adhesion shows the surface is 
dry enough. Then put on the ahim-written 
sheet, with the writing side on the moistened 
liekto-compo. paper. Smoothing it softly 


and gently into perfect contact all over, 
leave it for about sixty seconds, then remove 
it. A printer’s roller is then used with 
printer’s ink to ink the writing. Copies are 
got by pressing paper on the inked writing. 
Each fresh copy requires the application of 
the inked roller. 

Axes 

An axe is a chopping tool fitted with a 
long handle, so as to be used with two 
hands, and swung like a sledge-hammer. 
Many types of axe heads are known ; Fig. 1 1 
(p. 2.‘3) shows the Kent or English pattern. 
Fig. 12 the Scotch pattern, and Fig. l.“> 
shows the American wedge-shape axe head. 
Fig. 11 shows the Kent felling axe head. 
The cutting edge is nearly always convex. 
For some work an axe with unequally in- 
clined faces called a side-axe may be prefer- 
able, as for chopping projecting corners from 
a square log in preparing it for the lathe. 
The axe, being simply a wedge, is arranged 
to cleave rather than to cut the wood. In 
using an axe, the motions of the hands on 
the handle, which should be curved and 
oval in form, are similar to those of a work- 
man on that of a sledge-hammer. 
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Babbit’s Metal 

rjiB composition of BaLhit’s metal is 
1 parts copper, 8 parts zinc, and DtJ parts tin. 
This metal is very suitable for machinery 
bearint^s. 

Melting Babbit’s Metal. AVlicn melting 
Ij:i bint’s metal care must be taken not to 
ov(‘rliea.t it, or the more easily iiadted con- 
stituents will partly eva,[)orat(‘. leaving the 
alloy in bad condition. Melt, a small portion 
first, and gradually add to it until all is 
melted. Tlieu skim off tin* top and tin* 
nu'tal is ready to pour. Before ])ouring the 
nudal, wrap a. slieet of smooth writing ])aper 
around tlui shaft or other journal to be 
bal)]nt('d, and secure it by wielding a string 
spiral, in turns J in. apart. Then put in the 
l>earing and pour the metal. The ])ap(‘r 
pi(‘vents th(^ cold iron from too (puclcly 
shilling the liabbit and giv(‘s it a smooth 
surface, whih' tin; grooves mad(^ by the 
''tring make good oil conduits, ff this is 
properly don(\ the journals will tit the bearing 
ui' i'ly, and will not riapiire scraping. 

Balls {see Billiard, Golf, Tennis, etc.) 

Bag'atellt Table 

Re-covering Bagatelle T^ble. — Bemove the 
side slips and take off the old cloth, thor- 
oughly clean off the old glue or anything 
that may cause the surfac^e to be uneven, 
and Kunove the cups and clean round the. 
sinkings. J^ay the new clotli over the bed 
of the table, stretch it moderately tight, and 
cut to tli(‘ shape required. Next make a pot 
of very hot TTeneh or Bussiaii glue, and 
brush an even coat over the whole surface 
if the table is small ; if the table is large a 
part is done at a time. The cloth is then 
2 


laid on and hrusluMl Ibit with a. slitf (‘lotlu's- 
b**ush, worlviug Irom I In* centre and nunoving 
all puckers. WMh a, sharp ])oeket-knife cut 
away the cloth over the cup sinkings, leaving 
} ill. inside the deprossy>n for the cups. 
Press the (ups into jiosition h'vel with the 
surface of tin; cloth. 


Bai/c 

Fixing Baize on Card Table.- In fastening 
green baiz(‘. to the centre of a. card talilc top, 



Fig. 16. Fig. 18. 

Figs. 15 and 16. Plan and Cross Section, showing 
Veneer round Baize on Table Top. 

Figs. 17 and 18.— Plan and Cross Section showing 
Good Method of Constructing Card Table Top. 

in the event of the table top being made 
ready for the baize aaid no provision being 
made for the nnishing of it, a veneer should 
be laid round tlui edge, the grain of which 
should follow the wood, as shown in Fig. 15. 
Fig. lb shows a section, wliere A is the veneer, 
n the baize, and c the bed. A good nndhod 
of making card tables such as are used for 
whist drive.s is shown in Figs. J7 and 18; 
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llio b(*(l of tlio is of dry yellow pine 

or American wliitewood, with an ed^^in^ of 
walnut or nialiogaiiy fasten(‘d to llie ImmI 
hy moans of ])an(‘l pins, tin; mitn‘s being 
glued. 

Fixing Baize to Drawer Bottom. Assuming 
tliat it is r(‘quired to line IIk^ interior of a 



Fig. 19. -Section of Bamboo Worker’s Rasp. 

drawer, ])ioce(‘d as follows : rn‘])are some 
stroiig tliick ]jast(^ by boiling a mixture of 
flour and wat(^r, witli a little powdered resin 
added ; or g(*t some bookbind<u‘s’ paste, 
wliieh contains dext rine and is V('ry adhosiva^. 
(!ut tlie ba.iz(‘. slightly smaller than the 
drawer bottinu, h'aving a niargiu of about 
in. all round. Now lav the baize smooth 
side uj) (if a, V(*ry rough biuz(‘. is (‘m])loyed, 
its surface should hi* spong<‘d with hot w.ater 
and rolled tlat with a. nder or any oth<‘r 
cylindrical object that is Inindy) anci spread 
llie ])iiste ov('r tlu' surtac(' with a. sponge; 
draw tlie sponge froin one side of the baize 
to the other in straight and continuous 
strokes all in oin* <lircction until tin* whoh* 
sui’fac(‘ is covered. J list enough jiaste should 
b(' hd’t on to lav all the fibres, but not sulli- 
cieiit to soak through to the other side, or a 
stain will result. N(‘,\t, with hot water, 
lightly sponge tlu* drawer botloin and rub 
owr it a. little paste ; lift the baize up by 
tlu^ two opposite edges. ;uid, folding th(‘ dry 
surface inwards, lower the loop on to tie* 
middle of th(‘ bottom of the drawer; then 
spn'ad the baizt' out (hit in ('a<*h direction 



Fig, 20. -Mortice Holes in Bamboo. 


with the hand. When the liaize is arrang<*d 
in position, with the roller roll out from the 
middle towards the edgi's, using a pieee of 
rag to pick up the jiaste that is squeezed out. 
Tht'ii press in with the thumb a tintack at 
oaeh eoriier to help in keeping the haize 
down whilst the paste is drying. The baize 


sliould ]i()t bo touehed until dry, which may 
take from one to tliree days, according to 
the weath(‘r. Thin glue applied very hot 
may also be used in like manner, «and wdll 
dry cjuieker, but is much more diflicult to 
manag(‘. 

Fixing Baize in Violin Cases.— A warm 
.shop and good glue are requisite. For a 
soft lining, cut out stout brown paper to lit 
the case ; on it lay a sheet of w^adding, 
cut I in. smaller all round flian Ihe pap(*r. 
Cut the l)aizc or clolli lai’ger than the ])a])er 
so as to turn over the edge. Lay the paper 
w'ith its w'adding upon the baize, wadding 
dowiuvards ; glue round the edge of pa])(‘r 
and fold the haize over the edge. Tlu; giu(‘ 
must be rather thicker than for w^oodwnrk. 



Fig. 21. Fret Worker’s and Bamboo Worker’s 
Cramp and Table. 

but must 1)0 used s])aiiugly. Jf wadding 
not desired, decide wdiethcr the boltom or 
sides of the case shall bo done first ; if the 
bottom, cut it a little larger, say I in. all 
round, (flue the w»)od, not the baize, and 
take care that the edges arc well glued, hut 
that there are no supertluous puddles. Place 
tin* haize in position and gently rid) from 
the middle- towards the edges ; this must Ix' 
done quickly and wdtliout undue, pressure ; 
a bone folder or ])aper-knife rubbed alonu 
the angle will make all clo.se. If there is too 
much margin, cut off with a sharp knife 
about \ in. up the sides. The sides may Ix’ 
lined in th(‘ same w’ay ; the part being glued 
should he horizontal. Baize for the side;- 
should have the bottom edge cut true with 
knife aiul straightedge ; then adjust in the 
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jHiirlo and stroke upwards. Generally, any 
^iipertiuoiis baize at the top can easily be 
I lit ott with knife or s(*issors if it is glii<‘d up 
to the edge. 

Marking Lines on Green Baize. — For 
marking permanent white lines on the 
irreen baize of a small game board a material 
must be used which will not impede in any 
way the progress of a ball. If some white is 
mixed thinly in turpentine, so that it will 
.shik into the baize and not lie just on the 
top, no resistance would be offered to a ball 
crossing the baize. Rub up some white-lead 
in a little varnish stiffly, and then thin with 



Fig. 22. - Fret Worker’s and Bamboo Worker’s 
Cramp and Table with Vice. 


torjx'iitiiu'. The lines might lu' drawn with a 
small lining titcli and straight(‘dge. When 
tli(‘y are thoroughly dry, rub the baizt*. over 
with a cloth(‘s-brush. , 

Bamboo 

Bamboo Worker’s Tools. These consist 
of hammer, jiincers, screwdriver, tenon saw, 
bradawls, and, in short, of such wood- 
working tools as the handyman usually 
])ossesses, with the addition of a very f(*w 
special ones. Special rasps, of .s]iarj)er 
curve than ordinary onc's, are used (see the 
section, Fig. 19) for hollowing out the ends 
of bamboo canes. Tlu^ requisite curve 
could not be obtained by using a knife. 
Bamboo rasps are made in all sizes from 


in. to 1] in., the most useful being i in., 
5 in., and 1 in. Bamboo workers generally 
use a separate rasp for each size cam', as 
it saves time, but a J-in. rasp will do all the 
work nece.ssary ; at the same time, as rasps 



Fig. 23.— Bench-board used in Bamboo Working. 


are not very expensive, a rj-in. rasp can be 
bought, ami it will be verv^ useful. A brace 
and a supply of drills will be necessary, 
because every nail that is driven into bamboo 
must have a hole made to ri'ceivi' it, or tlu' 
liamboo will split. In many cases a long 
bradawl is a, suitable tool with which to 
mak(‘ the hoh', but often the brace and bit 
a re . necessa T*y ; the lattc'i* tools also are 
useful in (*utting dowel or mortice holes 
(Fig. ' 20 ) ; the hole is started by drilling, and 
th(‘n is linislu'd with tlu' chisel, small tile, or 
knife. Of coiirsi', a. siip])ly of bits to Im' 
used with the brace will he. recpiired. A 
Jiandy apjiliance, for the hainhoo worker is 
a frc't work(*r’s wooden cramp and tahh' 
(Fig. 21) Will'll this a])pliance has a vice 
atllxod to it, as in Fig. 22, it is perliaps still 



fig 24. — Mitre Block. 


handier. The cram]) is fixed to an ordinary 
bench or table (easily, and forms a most 
convenient work-table. A cramp and table 
not having a vice may he obtained in two 
sizes, the larger size usually having a table 
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measuring 10^ in. by in. ; but pro])ably To make it, a piece of deal, measuring 1-| in. 

it will serve the bamboo worker’s purpose by 3 in., is screwed down to a piece measuring 

the better to construct such an appliance 1 1 in. by 0 in. ; both of the pieces are about 

slightly larger than the one mentioned. 18 in. long. Then the mitre cuts at angles 

A board, (uit as sliown by Fig. 23, will be of 45° to the long edges are made with the 

saw, with which the bamboo is to be cut. 



Fig. 26 . — Mitre Box. 

useful in ras])ing the ends of the canes ; 
it should be fixed so that the vee projects 
beyond the edge of the bench. This board is 
not necessary if either of the fretworking 
appliances (Figs. 21 and 22) is obtained. A 
mitre block or a mitre, box will be necessary 
when making joints at right angles. The 



Fig. 26 . — Method of Cramping Joints in Bamboo 
Work. 


bottom being in. wide ; thus the usual 

sizes of bamboo canes up to 2 in. or so 
can be accommodated. The three piecejr 
of wood used in making the mitre box art’ 
each I in. thick and 18 in. long. The mitre 
cuts are made as in the mitre block above. 
If canes of larger diameter than 2 in., arc 
to be used, the width of the mitre box must 
()e increased accordingly. Clamps will be 
needed to hold together freshly glued and 
dowellcd joints ; but a good substitute foi 
a clamp can be formed with a piece of string, 
As is shown in Fig. 20, the string is tied looscl}-' 
round the pieces of l)amboo to be held to- 



Fiz. 28 .— Bunsen Burner. 


uneven bamboo may b.e rather difficult to 
hold truv and steady on +hc block, but the 
dilliculty is not so great in the mitre box, 
whore the sides are of great assistance. An 
ordinary mitre l)lo(‘k is illustrated by Fig. 24. 


gether, and then the string is tightened by 
twisting, a stick being inserted for this pur- 
pose. If the stick is made just short enough 
to revolve in the available space, the tightened 
string can be prevented from untwisting by 
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* ‘iitly pushing the stick through the string 
. ) that one of its ends rests on one of the 
)imboo crosspieces. For cutting strips 
roin bamboo canes, or for making grooves, 
I cutting gauge (Fig. 27) will come in useful. 



Fig. 29.— Spirit Lamp. 

Th(‘. tenon saw used has fine teetli, and 
diould be kept well sharpened and set, the 
dvin of bamboo being particularly hard . Any 
)ther s})oc.ial tools or appliances required are 
rliose for use chiefly in ])ending bamboo. 

Bending Bamboos : Appliances.- Bamboos 
u'c bent principally by heating them in a 
unokcless flame, the heat rendering them 
pliable, so that they can be bent without 
much dilliculty, the shape given being 
[•(‘tained when cold. Either a Bunsen 
Durncr, if gas is available, or a large spirit 
amp should be obtained, though any device 
diat gives a fairly large but smokeless flanui 
s suitable. A plumber’s benzoline blow- 



Fig. 30. -Benzoline Blow-lamp. 


amp answers admirably. The Bunsen 
mrner (Fig. 28) will have to be bought, 
)robably, as will also the spirit lamp 
Fig. 29) ; though a very good spirit lamj), 
nore efficient for bamboo working than is 


the bought article, on account of its larger 
dame, can be made at home at hardly any 
cost. Fit a piece of bamboo, about 5 in: 
or (i in. long, into the neck of a stone ginger 
beer bottle, and pass a wick composed of loose 



Fig. 31.- Bamboo Bending Iron in Block. 


cotton threads through the bamboo tube ; 
when the bottle has been half tilled with 
methylated spirit, the laniy is ready for use. 
The Bunsen burner is the best j)ossible thing 
for heating, only the heat must not be con- 
centrated too iniudi to one part, but the 
burner kept continually on the move. A 
substitute for a spirit lamp or Bunsen 
burner is a composite candle, well wrapped 
round with paper from top to bottom ; this, 
when lighted, gives a good ilame, although 
rather smoky ; but with care bamboo may 
be bent very well with it. If a benzoline 
blow-lamp is used, it should ])e of simple 
design ; that shown in Fig. 30 is as good 
as any for the purpose, owing to its simplicity. 
Benzoline and spirit lamps, however, should 
be used only when there is not a gas supply, 
the Bunsen burner being much the best 
heating appliance. A l)ending iron is 
necessary, and may be merely a piece of thick 
iron wire, bent as in Fig. 31, and fixed in a 
bench or plank ; but the iron shown by 
Fig. 32 is better ; this is made of -g-in. rod, 
the ends being flattened out, bent, and 
fixed in the bench as in Fig. 33. The iron 



Fig. 32.-— Bending Iron for Bamboos. 

loop measures 2 in. across the inside, and is 
from 5 in. to 7 in. long, though the size may 
be increased or decreased according to the 
size of the bamboo to be bent. A bending 
board can be used instead of an iron ; it is 
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made with a fret-cutting board (see Fig. 23) there must be a knot where the bend is 
))y screwing on two strips s (Fig. 34). These required, rasp the knot flat on the side that 
strips should bo of tough wood, rounded a will form the inside of the bend, and (except- 
little in the middle, about 1 in. thick, in. ing in very thin canes) notch on the same 

wide, and as long as the board is wide. side with a saw about a quarter through. 

Bending Bamboos : The Method. — To bend In any case, it will assist the bending opera- 

bajnboo, pass tlie end of the cane through tions if a few very slight saw cuts arc made 

the loop of the bending-iron and under- on the inner part of the cane required to 

ncath tlie top of the bench (Fig. 33), and be bent. This prevents the surface of the 
with the outside end of the cane in one cane breaking away. It is not quite possible 

hand, and t he Bunsen burner or other heating to prevent a certain amount of flattening 

appliance in the other, bend the cane by a at the bend ; but this can be remedied to a 
gcuitlc downward pressure, while the part of great extent by using a mallet judiciously 
its surface that is to form the inner curre when the bend is thoroughly set, and the 

is made hot by allowing the flame to play inner parts, where joined on to other parts, 

upon it as it is passed slowly iij) and down may be slightly rasped to restore the requisite 



Fig. 33.— Method of BendiDg Bamboo. 

IVU6- 

(see Fig. 33). Do not concentrate the roundness. If a bond is made too acute, it 
heat, l)ut move the llame about so that the can be opened out by heating in the flanu^. 
cane is not burnt. When the cane is sufli- and pulling apart in the hands, or in the 
ciently jdiable, a gentle pressure should be bending hook. It is not possible to bend a 
able to ])roduce tlui required curve ; then a bamboo cane to a very acute angle without 
wet do! h should be rubbed u]) and down the cutting out a V-shaped piece to allow for 
<*a,n(* till it is cold, keeping the cane in the the reduced length of the inner as compared 
bending iron and continuing the downward with the outer side of the cane. A slight 
pressure. Canes that have been exposed bend is all that can be made if the cane is to 
very long to the weather, or that are old, be uninjured or uncuK The bending must be 
can seldom be bent satisfactorily. Fresh, done very gradually. It is better to go by 
new canes, as just imported, bend the best, easy stages if the' cane is very large, hard 
When a sharp bend is required, it will be or tough. Of course, very large and thick 
better to cool down as above, described canes can scarcely be bent at all. Canes 

wiioii it is bent to half the requisite curve, stouter than 1-| in. or If in. cannot be bent 

and resunui the luaiting and bending after satisfactorily ; here, joints must be made 
siilhcient time has been allowed for the to serve the purpose. 

cane to cool. A cane that is bent too Bending Bamboos : Difficulties. — The be- 
quickly is liable to split. AMicn heating ginner probably will split many canes in hi-^ 
prcparat 9 ry to bending, take care not to early attempts at bending. This is du(\ 
])iirn the canes ; rotating them will prevent perhaps, to too much heat, and consequent 
this. It is host to make the bend on a part burning, or to insufTicicnt heat, in which 

of the bamboo between the knots. But if case the cane does not become pliable 
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,Miough. Or perhaps the cane has been 
Lent too quickly ; a usual fault is that the 
heat is concentrated too much. A safe 
plan is to apply heat over a considerable 
surface and keep the burner constantly on 
(lie move ; then, with one hand holding the 
i'nd of the cane, by putting on the pressure 
gradually the cane will give slightly. Occa- 
sionally wipe the heated part with a wet 
rag, still keeping the cane bent ; then apply 
more heat and again the w^et rag, and so on 
until the required bend is obtained. 

Bending Bamboos into Scrolls. — Cane ^ in, 
in diameter may be bent into small scrolls 
in the following manner. 8oak the cane 
in water for twelve or more hours, and then 
hold over a Bunsen flame. When supple, 
wrap the cane round a peg of the size Avished, 
and tie it there till cold. 

Bending Bamboos to Uniform Curve. — 
AVhen bamboos arc to 1)C bent to a uniform 
• iirve, bend the first piece to the required 



Fig. 34. -BendiDg ^ard for Bamboo. 


>liape and use it as a patLcrn, the other 
bends being tested by it. Or make a 
t(‘mplate block to the shape. If a complex 
l)end is required, a drawing is often made 
on a piece of wood or paper, and the bend 
applied to the drawing as the work proceeds. 

Bendtng Bamboos with Hot Water and 
Steam. — It is difficult to bend liamboo by 
(he usual method with^iut the flame marking 
it ; but a method which answers when the 
canes must not be markhd is to soak them 
in boiling water, and wdiilst hot to bend 
them as required. When cold the cane will 
permanently have assumed the shape given 
it. Bamboo canes may be rendered sufli- 
eicntly supple for being bent by steaming ; 
the time taken to soften the bamboo can be 
shortened by employing superheated steam. 
The bamboo is placed in the steaming 
apparatus, the lid screwed close, and the 
steam turned on. When the bamboo is 
softened, the steam is turned off ; directly 


:U 

the bamboo is removed from the steam, it 
must be bent, and held so until cold. 

Bending Bamboos without Bending Iron. — 
Many professional bamboo workers, instead 




Fig. 36. Part of Bamboo Worker’s Bench. 


of using a bending iron, have a 2-in. hole, 
as shown in Fig. 35, bored slantingly through 
a very strong liench ; the inclination of the 
hole is shown by Fig. 3(.), which is a section 
on line x Y (Fig. 35). The cane to be bent 
is inserted in the hole and treated as usual. 
This is claimed to be the best method of 
bending, as when using a bending iron there 
is a liability of this getting too hot, and so 
marking the cane. The cane to be bent 
should be heavy, though not more than 
ly in. in diameter, as the more substantial 
are less liable to bulge or split than the 
lighter ones. 

Boring Holes in Bamboo.— Ordinary centre- 
bits may be used for boring holes in bamboo 



Fig. 36.— Section of Bamboo Worker’s Bench. 

canes where the holes arc small in comparison 
with the cane in which they are to be made. 
But as the hole to be bored approaches, in 
diameter, to the thickness of the cane itself, 
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rontre-bits work loss and loss satisfactorily, 
iml( 3 ss tbo hollow middle of the pole is fdled 
with wood, and this, of courso, is only possible 
near the ends of the cane. Bamboo .workers 
get over the difliciilty ])y the use of a bit 


Fig. 37. —Mitre Joint in Bamboo. 

s[)ecia.ll 3 ^ modified for bani])oo htting. A 
twist sorrow -l)it of Jennings’ pattern (see Fig. 
112, ]). 8()) is olitainod, and the threaded 
e(*ntrc-point of the bit is filed down to a 
triangular-point (‘d shajie. This is done be- 
cause the unaltered bit feeds itself too rapidly 
and invariably splits the work ; but with a 
])lain triangular point the feeddepemds upon 
the pressim* a])])lied. Even then the centre- 
point is aj)t sometimes to start a sjdit, and in 
veiy particular work tbo jirecaution should 
be taken of boring a bradawl liole first, 
(‘specially when a large hole has to be made 
mnir the end of a cane. 

Colouring Bamboo. - Light (/anes are 
darkened liy scorching them in the flaiim 
of a Bunsen burner or spirit lamp. Another 
way is to (joat tluun with ordinary enamel 
paint. To brighten tln^ colour, a hard 
varnish is used diluted with an etpxal bulk 
of methylated sjiirit. Bamboo will not take 
stain or dye as does ordinary wood, so any 
(H)lour that cannot be obtained by scorching 
the cane, must be applied in the. form of 
coloiirc'd varnish. Bamboo furniture when 
made up is (‘oloiired by a])]ilying suitable 



Fig. 38. Hollowed Ends of Bamboo. 


l)igmonts. as Vandyke brown, brown umber, 
or black mixed with French polish or spirit 
varnish thinned out with methylated sjurit, 
finishing with clear varnish. Light coloured 
canes that have Ix'eii vstored in a damp place 


to render them soft may be stained brown 
with a mixture of Vandyke brown and 
American potash in hot water. 

Fillings and Stoppings for Bamboo. — Bad 
joints in bamboo work can be filled in with 



Fig. 39. — T-joints in Bamboo. 


a mixture of sawdust and hot glue made to 
the consistency of thin paste, all sur]dus 
paste being cleaned off before it dries. 
Cracks in liamboo canes can be filled with 
shoema laws’ heelball. A lighted taper is 
applied to the heelball, and sufficient 
allowed to dro]) into the flaw. After it has 
set, nil) with a clean cloth until the surface 
is perfectly level. Another mixture for 
fllliug in ])ad joints is one made by melting 
equal parts of resin and beeswax in an old 
ladle or sjxion ; yellow ochre or umber is 
add(‘d to inatidi the colour of the bamboo. 
Press the composition well in with a pi(‘c.e 
of wood, and clean off when cold with a 



sharp knife or chisel. Touch up afterwards 
with transparent spirit varnish. A filling 
for screw holes in bamboo is plastcr-of- 
Paris, mixed with water and applied imme- 
diately it is made. When dry it can be 
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^lasspapered smooth and coloured with 
dragon’s blood, gamboge, etc. ; or ochres 
and^.umbers can be mixed with the wet 
plaster to give the desired tints. 



Fig. 41. — Notched T-joint in Bamboo. 


Jointing Bamboos. — The joints used in 
bamboo work are only a few in number. 
For joining the ends of two canes together 
at right angles, in all cases a mitred joint 
is the most satisfactory and easiest in 
working, and should be adopted wherever 
practicable, leaving the bends for flowing 
lines and curves. In forming a mitred 
joint, the ends of the two canes arc plugged 
with j)icces of wood which are glued in. 
When the glue is quite liard, the mitres are 
cut on a mitre block or in a mitre box 
with a tenon saw, and the two sawn surfaces 
then are placed together, glued, and further 
secured by fine nails or brads, in the way 
shown by Fig. 37. When a piece of bamboo 
is to be joined to another piece at right 
angles to form a T, the end of one piece is 
ras2)ed out to fit the curvature of the oth(;r 



Fig. 42.~ Angle Joint in Bamboo. 

(see Fig. 38). Either before or after rasping, 
the end is plugged. In this case the two 
pieces are held together merely by a nail 
passing through one cane into the plugged 


end of the other. * Fig. 39 shows a better 
method of making such a joint. The hole 
at the end of A is smoothed 2 in. or 3 in. 
deep to receive the dowel fixed in B, after 
which the end is rasped out as shown at c, 
so that it fits evenly on B. Glue should be 
used to make the joint secure. Another 
method, but one, however, which practically 
is the same as the last, is to drill a hole in 
the side of one piece, and to insert in this 
the plugged end of the other ; secure with 
a wire nail (sec Fig. 40). The best wood for 
dowels is straight-grained deal ; this is 
^wn into long, square strips, and cut up 
into the special short lengths requir'd, 
being shai)ed to fit the hollow canes by 
means of a knife, plane, chisel. Another 
method of forming a T-joint is shown in 



Fig. 41, The end of one piece is plugged 
and (ait V-shape as shown. A V-piece is cut 
in the other, and the joint made wfith glue 
and a fine nail. Pieces joining at an angle 
other than a right angle are illustrat('d by 
Fig. 42. Cut the end of the cane D to the 
proper angle, plug it with a piece of wood, 
and then round it off with the rasp so that 
it fits evenly against the cane E. At the 
connecting point glasspaper the varnish off 
the vertical bamboo rc^d, the glue holding 
better when the cane is thus roughened. 
The joint can be further strengthened by 
means of a nail or screw, as shown. Fig. 43 
illustrates the joint of diagonal pieces. 
This is made in much the same way as 
described for the joint illustrated by Fig. 39, 
the ends of the two shorter rods being 
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])ored to receive the ends of the dowel, 
which passes quite through the longer cane, 
a hole having been l)ored to receive it. 
Lengths of bamboo are jointed one to the 
other in a straight line, either by glued 
plugs or by brass ferrules. In joining two 



Fig. 44 —Bamboo Bay-pole Joint. 


lengths at an angle it is better to cut oil 
oncj piece at the knot, as any difference in 
the thickness can then easily be rasped off. 
The bay -pole joint shown by Fig. Li saves 
a lot of trouble in such a case. It is really 
a cup-and-ball joint, and is made of wood, 
coloured to imitate bamboo ; at each end 
is an iron screw (wood thread), and all 
that has to be done when forming the joint 
is to cut the bamboo the requisite length 
allowing for the joint, plug the ends with 
wood, and screw the joint into them. They 
jiot only make the bay-])ol(i strong where 
the weakest ])oiiit generally is, but no 
template is required, as th(‘so joints adjust 
themselves to any angle. 

Mottling Bamboo. -Yellow bamboo cane 
is mottled or marked by burning at frequent 
intervals with a Bunsen burner, or by 
partly covering the cant', with a thin paste 
of whiting and water, and then passing tin* 
cane through a llame, afterwards removing 
the whiting. The paste* ])roteets the covered 
parts from burning. Tortois(‘shell bamboo 
canes are so cheap, however, that it does not 
pay to mottle the yellow ones. 

Rebating Bamboo. — In running a rebate 
in a bamboo cane an ordinary rebate plane 
may be used. The priiici})al difficulty, 
however, wiW be in the holding of the 
material while using the plane ; but this 
can b(' overcome by ])roce<*ding as follows : — ^ 
Se(mre a few little blocks to the bench on 


each side of the cane as at aa (Fig. 45), screw 
a lath, having one edge straightened, on 
to the blocks, to press tightly on the top of 
the cane, as at B. The edge of this will 
form a guide for the rebate plane c, and will 
enable the worker easily to clean out the 
j)ortion shown in black on Fig. 45. If the 
rebate groove is to be “ stopped ” within a 
few incihes of each end, it may be cleaned 
out with a chisel, and finished with a router, 
or “ old woman’s tooth plane,” using the 
lath B in this case as a guide for both width 
and depth. 

Some Examples of Bamboo Work. — A 

range of designs for furniture must be looked 
for elsewhere, but to illustrate the applica- 
tion of the bends and joints already described 
two pieces of furniture of quite a simple 
nature will be discussed. Fig. 4G shows a 
design for a bamboo gipsy table. Tlu'sc 
tables, which may be round, hexagonal, or 
octagonal in shape, are generally made with 
a top of 1 ft. G in. diameter. The average 
height of the finished table is 2 ft. 4 in. 
For the legs, cut three pieces of li-iii. 
diameter bamboo 2 ft. 10 in. long. Holes 
must be bored in these with a ^-in. bit 
G in. from the heaviest end. The grec (sei* 
Fig. 47) is comjmscd of three pieces of ^-in. 
bamboo 11 in. long, wdiich arc jointed 



Fig. 46. —Method of Rebating Bamboo. 

together to form a triangle measuring 5 in. 
from corner to corner, the joints ])eing'^ma(h' 
by^ shaping one end of each piece to fit, 
plugging with wood, and fixing with glue 
and a long wire nail. The free ends must 
be pared to fit loosely in the legs, and it will 
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1)0 necessary to enlarge the holes to an oval 
^liapc so as to allow the legs to cross each 
ntlicr at a point 1 ft. 8 in. from the foot 
(>iuls. At this point the legs are screwed 
together by holding them lirmly with the 
]idt hand and boring with a quill bit, to 
receive l'|'in. japanned round-head screws. 
The legs are cut slantwise to fit the top, 
using a piece of stick as a gauge from the 
iloor, resting the saw blade horizontally 
on the top en.d whilst (uitting. The stand 
is then placed evenly on the top and fixed 
with screws (see Fig. 48). The gauge stick 



Fig. 46.~Bainl3oo Gipsy Table. 


js again used in cutting the feet to fit the 
floor, to ensure the table standing upright 
and level. If screws are objected to where 
file legs cross, an invisible joint can be made 
by connecting the legs at the touching 
points with §-in. beech dowels, glued in. 
This method is emj^lo^l'd with the better 
class of gipsy tables. The tops are usually 
<*overed with matting, and hooped and 
beaded with split cane. The cake stand 
sliown in Fig. 41) is of simple construction, 
<iesigned specially to suit beginners in 
bamboo work. Fig. 50 is a side elevation 
of the stand with the liandle dropped back, 
and gives the necessary dimensions. Three 
eircular trays are required, lO-J- in. in diameter, 
cut from ^-in. deal lioard. The wood 
should be quite dry, to keep the trays from 


warping out of shape ; the wood also cuts 
much better with the bow-saw when per- 
fectly dry. One side of the ciinuilar trays 
should be planed, the upper surface being 
covered with plain (Chinese matting, glued 
on ; this will stick better if the wood is 
roughened by scraping over with a rasp or 
the teeth of the saw. The timber will 
probably be slightly hollow on one side, so 
it is more convauiicuit to plane the round side. 
The glue is applied on the hollow side of 
the board, and the matting laid on across 
the grain, after which they should bo placed 
imder a weight to set. This will ensure 
them being quite straight. The legs are of 
1-in. diameter bamboo, slightly curved at the 



Fig. 47.— Grec or Braces 
of Bamboo Table. 


bottom. They are cut at the other end to 
the required lengfh. Two bradawls will 
now be necessary, for 1-in. and 2 -in. panel 
pins. A panel pin is used to pierce the legs 
l)efore boring the holes for the screws that 
secure the trays. A sharp quill bit is used 
for boring the holes, the brace being turne'd 
rapidly and without too much pn'ssun'. 
The holes must be in perfect line with each 
other. 4'he two side h^gs are also bored for 
a spindle of J-in. bamboo, which is let in 
direct (> in. from the lloor. These holes are 
made by first 2 )iercing, then boring out with 
a 1-iii. centre-l)it. By first taking a few 
turns backwards, the bit will so scrila^ the 
bamboo as to prevent splitting. It is 
advisable for la'giufiers to practise boring 
on a waste piece pf material. The back and 
front legs arc bored for the spindle running 
directly below the other. Now the trays 
should be trimmed, and hooped with split 
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cane | in. thick, fixed witli 1-in. panel pins. 
The side Icf^s are then screwed on with 2-in. 
japanned round-head screws, allowing the 
gcain of the wood to run from back to front. 
The ends of the spindle should be rasped 
and glued in at the same time. The back 
and front legs are fixed in the same way. 
The spindles are screwed together where they 
cross, as shown at a in Fig. 51, which also 
shows the corner pieces of thin bamboo 
under the lower tray. Fig. 52 gives an 



underneath view of these corner ‘pieces. 
Similar pieces arc put on the front of the 
side legs. The ends of these pieces must 
be rasped to fit the surface of the legs, 
and fixed with glue and panel pins ; and the 
legs must be roughened with a rasp where 
the pieces arc attacihed, or the glue will not 
hold. The top ends of the legs are plugged 
and finished with terminals of turned wood. 
For the handle, a ])iece of cane is required 
o ft. long by ^ in. thick ; this will bend to 
the shape quite readily on being heated. It 
is^cut to the required length and bored at 
the ends, being fixed by removing the top 
side screws and substituting longer ones 


(see Fig. 53). One coat of brown hard spirit 
varnish applied in a warm room will give 
the necessary finish. 



Fig. 60 . --Side View of Bamboo Cake Stand, Handle 
Down. 

Straightening Bamboos. — Canes may bo 
straightened in the same way that they are 



Figs. 61 and 62 . — Details of Construction at Lowest 
Shelf of Bamboo Cake Stand. 

bent ; a convenient tool for straightening 
bamboo is a piece of deal about 2 in. square 
and about IG in. long, with a square groove, 
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U in. wide and 1 in. deep, cut obliquely 
across one of its sides (Fig. 54). The cane 
to be straightened must first be made hot 
ill the flame of a Bunsen burner, then laid 
in the groove, by which it will be gripped, 
while the wooden tool is used as a lever to 
straighten it. 

Banjo 

Cleaning Banjo Vellum. — Take off the 
strings, and scrub the skin gently with a 
nail-brush, almost dry, using a very little good 
(juality soap, and finally a slightly damp 



Fig. 63. — Elevation showing Construction at Top 
Shelf of Bamboo Cake Stand. 

sponge. This will, of course, slacken the 
skin a little, but on drying it will resume its 
former tightness. Another way to clean 
dirty vellum is to use a piece of flannel 
wrung out in tepid water, and ordinary soap, 
but if the vellum is very dirty, a little 
Monkey Brand or J^yiika soap may be used 
with advantage. The principal thing is to 
use as little water and soap as possible. After 
tlie vellum is cleaned, slacken the screws 
slightly, and tighten up again as the vellum 
dries. If the head is a good one, tlii.s should 
prevent splitting ; but if, on the contrary, the 
head is old and much worn, there is always 
a possibility of splitting. To remove grease, 
benzine may be very s].¥iringly used, but it 
is not so cleansing as the former process. 
If the head is stained and discoloured quite 
through, there is nothing that will entirely 
remove the stains (see also Vellum). 

Banner 

Repairing Silk Banner. — In repairing a 
silk-lined banner that is torn in one or two 
places, first remove the lining to get at the 
torn part, then lay the banner face down- 


wards on a level surface. Obtain some 
strong thin silk ribbon about IJ in. wide 
and cut it into lengths, say 2 in. longer 
each way than the slit in the banner. Place 
the edges of the slit carefully together and 
glue on the ribbon with indiarubber solu- 
tion ; stretch the ribbon flat, and lay on it a 
heavy flat weight till dry. 

Barbedienne (see Bronzing) 
Barometer 

Aneroid Barometer. — A barometer mea- 
sures the pressure of the atmosphere. In 
the aneroid barometer this is done by 
noting the depression of the lid caused by the 
unbalanced pressure of the atmosphere upon 
a box from which the air flas been removed. 
The barometer is usually somewhat drum- 
shape, thill corrugated sheet steel discs forming 
the membranes of the drum. A membrane 
carries at its centre a spring, and the slight 
variations in this, caused by the dcjiressioiis 
of the disc, arc magnified by suitable 
mecbaiiism, so as to be easily readable on a 
dial. This form of instrument is not usually 
as accurate as the mercury barometer. 

Aneroid Barometer, Cleaning. — When tak- 
ing an aneroid barometer to pieces, first 
remove the pointer, which, like the hands 
of a clo(k, is merely pressed on its arbor. 
Then remove the dial. It will now bo seen 
that to the mainspring (which, acting in 
opposition to the vaciiuiu chamber, gives 
rise to the variations of the needle in the 



Fig. 64.— Method of Straightening Bamboo. 

instrument) is attached the main lever and 
a system of smaller levers and springs. It 
will be necessary to remove these next. 
First release the regulator of the movement, 
which works between centres supported by 
the bent ends of a small base-plate. Next 
detach the fine steel rod which connects the re- 
gulator with the main lever. Then unscrew 
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the iTiain lever from the mainsjmng. The 
arbor w}ii(;h carries the regulator carries also 
a ]jent-up arm to which is attached a fine 
chain. Kelease this chain and remove the 
arbor ])y unscrewing the centre ends. Now 
iiriscTew tlie projecting arm from the pillar 
to which it is secaired, and remove the thin 
brass plate whi(‘h is screwed to the small 
brass ])illars at the end of tin* projecting arm. 
By doing this the arbor which carries the 
hairspring and the chain can be removed. 
The. base-plate of the movement can then 
renu)V(‘d. Now take off the knife edge 
which fastens the mainspring to the upper 
part of the vacuum cham])er, and then un- 
screw the iron carriages which supports the 
mainspring and which is fastened to the 
foundation plate. Finally, unscrew the 
vacuum chamber from its ])Osition on the 
foundation plate. Having thus taken the 
whole instrument to pieces and placed the 
parts se 2 )aratcly and systematically to hand, 
it will be easy to see where they Ix'long and 
to clean them consecutively. Place the 
rusted steel aiid iron ])arts in a basin filled 
with jiaraflln oil. Let tlnun soak for awhile, 
and then rub them free of rust. Brush the 
chain with rather a hard tooth-brush and 
(‘xamine each link to see tliat no material 
(Jamage has been done. If the links are 
sound, well and good ; if not, a new chain 
may be recpiired. Similarly with the springs 
and the jiointer. Ihe latter is of aluminium, 
and will require gentle handling. When all 
the parts have been cleaned and dried, rub 
them over with clean tallow and lix them 
again in their respective places. If, when 
removing, close observation has been made 
as to the relative j)ositions of screws and 
levers, and the pitves are returned as nearly 
as possible to their places previous to removal, 
much time and trouble may be saved in the 
matter of regulating the instrument. AVhen 
the instrument has been })ut together and 
S(*rewed into its case, it must be tested under 
an air ])ump to ascertain whetlier there is any 
alteration in its range— that is, in the 
number of inches indicat eil on tlie dial. If 
this test is unsatisfactory, another dial 
.should l)e obtained and • divided to suit. 
AV hen this 'has been divided and engraved, 
and plaei'd in position, the pointer is attaehed 
to the arhor. Then the portion of the scale 


to which it should point is ascertained by 
reference to the scale of a standard mercurial 
barometer. By a slight turn of the adjust- 
ing screw connected with the carriage 
which supports the main spring, exact 
agreement is obtained. Finally, the aneroid 
must be tested under various pressures with 
a standard mercurial barometer. In testing, 
both instruments are placed in receivers 
connected hy a tube and stopcock, thus 
virtually forming one chamber. When the 
(•ompartments are simultaneously exdiauste^l 
of air, if the scale of the aneroid has been 
rightly divided and the instrument works 
in accord with these divisions, the pressure 
in inches indicated will correspond, tenth 
for tenth, with the divisions on the mercurial 
scale as the mercury falls and rises. Lastly, 
it must be remembered that, however well 
the instrument may have stood all the tests, 
any form of aneroid will require occasional 
adjustment, which must be done by means 
of the adjusting screw and c()in])arison with 
a standard mercurial ])arometer. In man}’ 
aneroids one of tlie short levers, which form 
a part d the general arrangement for 
magnifying the movements of the sides of 
the vacmim chamber, lias a means of 
lengthening or shortening its leverage for 
the express ])nr])ose of adjusting the move- 
ments of the it'dex hand to the graduations 
of the dial — that is to say, to bring the 
indications inch for inch to correspond with 
tliose of a mercurial liaromcter. The com- 
])aiisoii of an aneroid with a mercAirial 
l)arom(*ter under varied requires 

a special apparatus, and causes the handling 
of aneroid liaroiiKders for cleaning and 
adjustment to lie the special business of an 
instrument maker. , 

Camphor Barometer. — The weather glass 
in which camplior i^ used is not at all a good 
one, ])ocaus(^ it merely records to some 
oxt(’iit the changi s of temperature, and not 
the ])ressure of the atmosjihere. A glass 
may be made by dissolving 2 pts. of camphor 
ill the least possible amount of spirit of wine 
or methylated spirit at the temperature of 
the room it is wished to keep it in. Now add 
1 part of nitre and 1 part of chloride of 
ammonia, then water in small portions at a 
time until crystals appear very faintly. 
Shake up, and fill the tube with this. When 



HANDYMAN'S ENQUIRE WITHIN 


39 


{ lie crystals have settled to the bottom, the 
(lay being fine and warm, make a mark on 
the index, and label it fine; when the day 
is cold and wet, the crystals will increase in 
number and fill a greater part of the tube, 
>() make another mark, and label wet or rain; 
then an intermediate mark will be change, 
and so on. But the device is not reliable. 
The following is another method : use 
camphor, 2| drachms ; alcohol, II drachms ; 
water, 9 drachms ; saltpetre, 38 grains ; 
sal-ammoniac, ’38 grains. Dissolve the cam- 
phor in the alcohol and the salts in the water, 
and mix the solutions together. Pour into 
test tubes, cover with wax after corking, and 
make a hole through the cork with a red-hot 
needle, or draw out the tube until only a 
])iii-h()le remains. When the camplior, etc., 
appears soft and powdery, and almost 
(illing the tube, rain with south or south-west 
winds may be expected ; when crystalline, 
north, north-east, or north-west winds, with 
fine weather, may be expected ; when a 
portion crystallises on one side of the tube, 
wind may be exjiected from that direction. 
Pine weather : the substance remains en- 
tirely at the bottom of the tube and the 
liquid is perhictly clear. Cbming rain : 
substance will rise gradually, liquid will 
l)t*. very clear, with a small star in motion. 
A coming storm or very high wind : sub- 
stance partly at top of tube, and of a leaf- like 
form, liquid very lieavy and in a fermenting 
state. These eflects are noticeable twenty* 
four hours before the change sets in. In 
winter : generally the substance lies higher 
in the tube. Snow or white frost : substance 
very white and small stars in motion. 
Summer weather : the substance will be 
([uite low ; the substance will lie closer to 
the tube on the opposite side to the quarter 
from wdiich the storm is coming. The instru- 
ment is nothing more than a scientific toy. 

Glycerine Barometer. — In an approved 
glycerine barometer the total length of the 
tube should be 28 ft. 9 in. ; 24 ft. 9 in. could 
be of composition pipe and 4 ft. of glass. 
The two may be cemented together, if a 
proper packing be made, in the form of a 
ring of metal. One-eightli-inch compo. pipe 
would do, but it would be better to have it 
at least 4-in. or |-in. diameter. The glycerine 
is of specific gravity 1*20, coloured with 


magenta, and should be boiled before use. 
A glycerine barometer may be made with a 
tube only 4 ft. long. A bottle is about one 
quarter filled with coloured glycerine, and 
the tube (open'at both ends) fitted air-tight 
into it by means of a rubber cork, the lower 
end of the tube dipping into the liquid. By 
a powerful blast some air is forced down the 
tube into the bottle. On removing the 



Fig. 56 .— Adjusting Mercurial Barometer. 

blast, the glycerine rises in the tube until 
equilibrium is established ; the height of this 
column will vary with the pressure of the 
atmosphere. A board covered with paper 
may be attached to the tub(}, and, by com- 
paring it with another barometer, a scale 
can soon ])e drawn on the board that will 
answer roughly all purposes. A loose plug 
of cotton-wool placed in the upper end of the 
tube will keep out the dusr. 

Mercurial Barometer, Adjusting. — Below 
is explained briefly how to set the pointer 
of a mercurial barometer with dial. The 
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\v(*i^]it A (Fig. 55) is tied to a cord on the 
under side of the pulley, nnd the counter- 
])oisc to a eord in the toj) groove. Pass 
the cords through small holes at the sides 
of the groov'^es, and make a. small knot at c 
to keep the cords in. Then wind each cord 
once round its groove in the pulley. The 
barometer is set by turning the hand round 
on the pulley until tlie hand stands at tlie 
correct reading, wliich must be taken from 
a standard barometer. 

Mercurial Barometer, Cleaning. —The fol- 
lowing answ(U‘s in the case of an old tube 
too dirty to be tilled : Make a mixture of 
ecpial parts of strong nitric acid and sulphuric 
acids, and ])our this into the tube ; take care 
that no drops fall on the clothes or on tlie 
(‘arj)et. »Sliake about until the whole of the 
iiisid(' of the tube is wetted, then place the 
tube on one side for about an hour. Then 
wasli the tube out with water, and dry it 
by pouring in a little methylated spirit ; 
shak(‘ it about until all tlie tube is moistened, 
then pour the excess out. Now ])our in a 
little ether, and treat in the same way. 
Warm th(‘ tube very slightly, beginning at 
the closed end, and gra, dually work the lieat 
up to the open end, the tube being inclineil. 
The baromider tube will now be clean and 
dry, and ri'ady for tilling with mercury. 

Mercurial Barometer : Filling Tube. — It 
will be advisable first to purify the mercury 
with dilute nitric acid, as the very slightest 
impurity in the tube will prevent the 
barometer recording correctly. To till a 
baroimder tiilie successfully requires a great 
deal of care and patiimce. Wlnui purified, 
a little mercury is placed in the top of 
the tube and boiled for some time over 
the 11a me of a sfiirit lamp or a Bunsen 
burner. The method usually adopted in 
tilling a tulie is to make a liiuiiel of clean 
white paper, and to insm't the small end 
into the ()])ening of the rube. After poming 
ill a little of the mercury, with the tube 
hehl erect, gently ilepress the tube iiiitil 
the horizontal position is readied. In this 
position the mercury is boiled. Then allow 
the merc'iry in the tube to cool. Again 
insert the funnel, keeping .the tube slanting, 
not erect,, as at lirst — and pour in more 
mercury, letting it run into tlie tube. Boil 
again and allow it to cool. This process 


must lie repeated several times, until the 
tube is quite full. Wh^i it is certain that 
there is no air in the tube (and it is only 
for this object that the boiling and sub- 
sequent cooling of the mercury is maintained), 
erect the tube again and fill the cistern with 
more mercury if necessary. Probably, when 
the meriuiry has fallen, leaving a vacuum 
space at the top, a little more will have to 
be added. The opening is not closed at all, 
except wlien it is necessary to remove the 
instrument from one locality to another. 
Then a well-fitting cork will jii’event any 
mercury spilling. 

Mercurial Barometer : Removing Air from 
Tube. — It is a somewhat difficult matter to 
remove all the air from a barometer tube, 
and it requires a little patience. One of 
the simplest methods is to place the finger 
on the open end of the tube and invert, 
allowing a bubble of air to puss into the 
long limb ; this liiibblc of air will act as a 
sweeper, and will carry any small bubbles 
wliieli may be adhering to the tube with it. 
Reverse tlie tulic two or three times, closing 
it with the finger all the while, and finally 
bring the tube into the proper position, 
alloAving the bublile of air to pass into tlie 
short limb instead of the long one; it will 
thus escape, and the vacuum will then be 
a good one. Another method is as follows : 
Cork up the eud of the short tube, so that 
no mercury can escape, invert the tube, 
and tap the bottom end carefully on a rublier 
pad ; then reverse gently and slowdy, so 
that air docs not pass up the long limb. 
A third method is to invert the tube and 
move the flame of a Bimsoii Inirner slowly 
from one end of the tube to the other. 
The heat of tlie flame will expand the air, 
and will drive it to the upper part of the 
tube. Reverse carefully as before. The 
heating of the tube is the best method ; 
but some tubes (especially old ones) will 
not bear tliis treatment without cracking, 
therefore it should not be done except in 
filling new tubes. 

Water Barometer. — An apparatus giving 
rough indications of the weather can bo 
made with a Florence flask a (Fig. 5()) and 
a jar B. Fill the jar with water, and half 
fill the flask. Invert the flask and insert 
it into the jar as illustrated. Then till 
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tlu* j^r so as to pour out a little of its water, 
j( ‘Jiving suck a quantity tkat tlie neck of 
l]i(‘ flask dips into tke water in tke jar for 
Jill inck or so. Tke keigkt of tke water 
in tke flask will vary witk tke atmospkeric 
([(‘iisity. 

Basins 

Cementing Waste Connections to Wash 
Basins.— Eor bedding tke flange of tin* 
l>iass waste connection to an eartkonware. 
wash basin, red-lead is generally used. As, 
liowi'ver, red-lead, by reason of its colour, 



leavTs a dark ring round tke brass flange, 
white-lead is soinetinies used round tke 
flange and red-lead outside betw'een tke 
(artbenware and tke,. lead washer behind 
the fly nut. 

Drilling Holes in Lav&tory Basin. — Holes 
can be drilled through the ])orcelain of 
which lavatory basins are made, but suck 
a, ])roceeding should be avoided w’kenever 
possible. Lavatory basins arc very fre- 
quently made without any but tke waste 
l)i[)e hole, tke sup|)ly pipes being carried 
adong tke wall, and tke hot and cold water 
cocks being screwed on elbow joints, wkick 
soldered to the supply pipes. Tke 
attempt to bore holes through a lavatory 
basin may, of course, result in tke basin 


being broken. Tke outer enaimd is tke 
hardest part of the basin, and if two indenta- 
tioirs can be made in tke (‘namel by blows 
witk a skarj) punch, the drill will tluni begin 
to cut its w'ay through tke substance of the, 
basin. Turpentine skoukl be used for 
lubricating tke drill, and when it is nearly 
through it must not be driven too hard, 
because, tke danger of breaking the basin 
increases as the drill approaches tke point 
of exit. 

Patching Water-closet Basin. — fn tin' 
case of a water-closet basin tkat is broken, 
a.^ sinall piece being missing, no mattiu 
wdiat is done, tke pat(‘k will abvays be 
visible and appear a, botch. A strong 
patch could be nuide by Jirst oblaining a, 
piece of broken eartkenw'arc of the rcupiired 
colour (a piece of an old dinner or breakfasf 
plate would ])robably do) ; tluui chip away 
the edges of tke piece until it fits the koh‘, 
and put a Portland cement patch on tin* 
outside of tke pan. Or a })i<'ce of ])ainted 
calico or fiiu' canvas ])iit on the outside 
would probaby do instiaid of the Portland 
cement. It w'oidd b(‘ far more' satisfactory 
to buy a now pan. If of an ordinary 
description, a new ])aii would cost only a. 
few sbillings. 

Barrels {see Casks) 

Baskets 

Basket Making. --Ac(*ording to a pa pm* 
read before the Sociidy of Arts by Mr. 
Thomas Olay, osiers for basket making an' 
(uiltivated not on ]>oor, marshy land, but in 
well-draiiUMl upland, loamy soil, well treiiclnul 
and cleaned. Tke willows an^ cut from tlu! 
cultivated beds of risiins, and when they 
reach the workman an', knowni to him as 
rods, which ho roughly classifh's as osier 
{ind lino. Tke former is g(*nera,lly used 
brown for coarse hamper w^ork, and is un- 
stripped ; tke latter, stripped of its skin, 
and used w’kit(*iied or buffcid, is employed in 
the manufacture of the fmer classes of work 
— buff rods being rods wkiek have been 
boiled before stripping, and so staiiK'd n 
rick light browm hue. The teehnical terms 
for the sizes into wkick tke rods arc sorted 
are most ancient and curious. The smaller 
sizes of brown art; known as luke, and tke 
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rising sizes as small, tlirocj)eTiny 

mi(l(ll(J)oro’, and flu*. laT/:,n\st as ^#reat. The 
whiter is mon^ raicfnlly suhdivided, and the 
smalha* sizes ai(*- knowji as tack, short small, 
long small, efc. Ragged is the rough, 
twiggy sluiT which is rejected as valueless 
for whit(‘ning juirposes. TTaving been soaked 
in tanks the requisites number of hours or 
days, the stuff is ready for use. The tools 
reqiiire'd are few and inexpensive : - a shop 
knife for cutting out ; a ])ieking knife for 
trimming off the rough projecting ends; 
(Hie or two bodkins for staking up or making 
handles ; an iron for driving the work 
< los(‘ly together ; a pair of shears for 
<*ntting off bottom or cover st icks, and a dog, 
or commander, for straightening the sticks 
that form the rigid framework of square 
baskets. For filler work the rod is split 
into three or more skeins by a cleaver ; the 
splits ar(‘ then successively drawn through 
a shave', to remove the central pith and 
through an upright to render them uniform 
in width. ''.I’his is the full kit. An ordinary 
round or oval basbd/ can be made with no 
other inqilemeiit than a. knife. Mr. Okey 
<‘xhibited a- pa])(*r-basket, which was com- 
])leted with the aid of no other tool than a 
pocket knife, 'riie cnqiloyer provides a 
lap-board, on which the basket is placed 
whih*. the sides are being filled up, and a 
bl()(“k or vice used for gn])ping the sticks on 
which th(* bottoms and covers of square 
work ar(' woven. A lod to the workman 
has four different ])arts-~ the butt, the top, 
tlu' b('lly, and tln^ back. ^J’o make a round 
basket, the workman first cuts off the bottom 
sticks from tlu' butt end, slipes them, and 
places them crosswise beneath his feet, 
and in this ])osition procc'cds to weave the 
bottom, lie first binds them together with 
two rods called slath rods, and, gradually 
o])ening out the radiating sticks, he fdls the 
bottom up to its required width. The first 
task of an a])prentie(' was conlined to making 
t hese bottoms-' a jM'Culiarly diabolical form of 
tortnri' known as taking the boy’s back-bone 
out. There is a m('t bod of making a. round or 
o\al bottom in a sitting ])ositi(m by splitting 
one layer (d the cross sticks with a. bodkin 
and inserting the otluus. This, however, 
is rarely ]u*aetised In Great Britain, and 
it is scorned liy the English workmen 


as “fit only for women and foreigners.” 
The bottom sticks being cut off (and if the 
basket is to be a common slewed one), the 
workman sharpens by two cuts on the back 
an odd number of stakes which are to form 
the warp, so to speak, of the sides ; these 
are inserted in the bottom and then pricked 
up by the point of the knife, gathered into 
a hoop, and set up or uiisettcd in the direc- 
tion of the body of the basket. This being 
done, it is sided up to the requisite depth, 
the stakes are bordered down, and the pro- 
jecting tops are cut off. This is known as 
the belly. If a foot is needed, it is now put 
on by inserting the tops cut off from the 
stakes alongside the upsetted stakes ; the 
foot rods are waled and then laid down as 
in a border. A c.ovor is made in similar 
fashion to the bottom, and handles are 
fixed by twisting a rod and roping it under 
and over the border. Note that the plural 
of foot is not “ feet,” lint “ foots.” The 
strokes chiefly used are termed : a slew 
when two or more rods are woven in to- 
gether ; a rand when one single rod is 
woven at a time ; a jiair when two are 
woven alternately, one over the other ; 
a fitch whcti two are wmven alternately, 
one under the other this last stroke is 
used for making skeleton \vork. A wale 
is three or more rods woven one after 
and over the other to form a binding 
or string course. Besides common borders, 
many other forms, such as plaited, roped, 
and tracked liordcrs, arc used. Figs. r>7 
and 58 show a waste-paper basket which 
illustrates the chief strokes used in basket 
making. It will be seen that the bye -stakes 
are merely inserted in the. upseit, whereas 
the stakes are driven bi at each side of the 
liottom sticks and pricked up to form tlu' 
sides. Bye-stakes ai’e used only in fitched 
work. 

Bleaching Clothes Baskets.— Mix thor- 
oughly 1 part of chloride of lime with 20 
parts of water, allow to stand, then remove 
the clear liquid to a large wooden vat. In 
this, dip the baskets, and allow them to 
remain for half an hour, then immerse in 
dilute liydrochloric acid (1 part acid to 
20 parts water), allow them to remain for 
fifteen minutes, remove, wash in plenty of 
clean water, and dry slowly. 
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Staining Basket-work. — Bnisliing on stains 
] il or the basket-work is complete is a tedious 
i.rocess, and one that does not give satis- 
faction, owing to the difhculty of getting 
the stain well into the crevices. A better 



few water or spirit stains penetrate sutli- 
ciently deep to ensure that the stain will not 
rub oti again with moisture and handling; 
lienee the common jiracticc of colouring 
up after the articles are made. Where they 
arc required of on(‘ colour only, di])ping into 
the stain is far more expeditious than 
brushwork. For baskets wholly or partly 
made, this will certainly be. the best method. 
The brown stains used by woodwork('rs for 
imitation dark walnut ar(‘. not ex^iensive. 
The following, which costs a.bout Id. a 
gallon, is n'commended : One ])ennvworth 
t\f nutgalls, one ])ennyworth of vandykc' 
brown, | lb. of Anu‘rican potash, and 1 gal. 
of water. (Tush the nutgalls, and mix with 
the potash in about 1 pt. of water ; tlum 
put in the Vandyke, mix well into a paste, 
and add the rest of the water. It may be 
used hot or cold. If, aft(*r drying, the 
baskets have a dull appearance, a coat of 
thin spirit varnish will im2)rovi*. them, 
(jenerally speaking, it is advisable to use 
materials that have been coloured in a 
proper dyeing establishment. ^ITa're is a 
variety of stains applicable to the pur])ose 
of colouring l)asket-woi‘k. 


Fig. 67. 



Bass 

Fixing Bass in Brushes and Brooms. — A 
soft pitch called brushmaker’s pitch is used 
for sticking the bass. The pitch is kept 
melted in an iron pot over a flaane ; th(‘. 
Imndles of bass or bristles are just dipped 
in and then forccMl into holes boil'd in the 
head of the brush, or the pitch is afiplied like 
glue to the holes in the broom heads, the 
bundles of Imss or bristles being forced in 
while the pitch is still hot. 

Bassinette {see Mailcart) 


Fig. 68 r 

FigE5. 57 and 58. — General View and Bottom View 
of Waste-paper Basket, with all Parts Named. 

]»lau is to dye the canes before using. If 
this is done, the dye must be of such a 
nature that it will not be affeeded liy moisture, 
as the canes have to be made damp for 
weaving j^urposes. The stains must not be 
of a kind likely to be injurious to the health 
of delicate workpeople. The outer skin of 
the cane presents such a hard surface that 


Bath Brick 

Bath Brick. — Named after its discoverer, 
a Mr. Bath, it is made from slime deposited 
on the hanks of the nv(‘r Farrett, which 
winds through the SoiiKU-setshire moors. 
Twice a day the tides bring groat quantities 
of fine sand or silt, and this is deposited on 
the bed and l)anks of the river whilst the 
tide is practically stationary, just before 
returning. When the water is low, men 
from tlie brickyards dig up the soft clay or 
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Ttiiul and it in Ijjirrows to the yards, 

it is l(‘ft for some time to harden ; 
tlo'ii it is ground n|> fin<‘ in a mill, all stones 
and Jiard lumps having l)e(‘ 2 i n moved. The 
fiii(‘ and soft (lay eoming from the mills is 
m;;(h‘ ]jy hoys info hijn])s J ft. srj., and these 
ar.‘ eartf'd away to the maker, who throws 
them ijit(; a eom])ressing machine, which 
forces out 1h(‘ e!ay tliroiigli a liole t) in. l)y 
d in. on to a. thit table ; a fiame aimve the 
table has f rans\(‘i-sc wires about d in. apart, 
and by hjwcoing the frame the strip of clay 
is cut into about niji(‘ tablets. These are 
h'ft for a. tim<*. in the o))en Inacktields to dr\y 
and then they are buijit or rcastcal in a kiln 
to the well-known light yellow colour. 
Wonaai trim the binait blocks to shape by 
rubbing them 0]i a tlat stone. 

Baths 

Cleaning Enamelled Baths. -Thoroughly 
wash th(^ enanu'l with }iot water in which 
soda, has been dissolv(‘d. If this is not 
effect ual, soak the enamel with spirit- of 
salts, IIkmi wa.sh W’ith eh'an water. If tlie 
hath is iron, aJid tin* enann'l is worn off and 
th(‘ ii’on exp()S(‘d, tin* s])irits of salts wdll 
aggravat(' inadt('rs, and tin* only remedy is 
to have tlu^ bath re-(‘namolh'd. When the 
wader is liard, this causes the sr a]) to cnrdh*, 
and tin* matter should be washed off imme- 
diately after tin* bath is nsed. 

Cleaning Zinc Bath. — The following are 
inst] net ions on clec.iiing a zinc batli : — (I) 
Thoroughly scrub w'ith hot water and soda, 
and wi|)e dry. (2) Scour with silver sand 
and w'at(‘r, using a pi<*ce of cork as a ruldjer, 
nns(' with clean water, and wipe dry. (d») 
Hash with dilutt*. hydrochloric acid, well 
rinse, and dry. The latter re?nedy should 
he care I idly applied, and the solution must 
not be t()o strong, or the ziiii; will be eaten 
aw'ay. 

Cutting Hole in Porcelain Bath. The 
Jollouing (‘xplaiiis liow to (.Irill a hole for 
an o\erllow’ coniK'id ion in a ])()re(*lain hatli. 
The so-ealled jiorcelain l^ath is really }nade 
(d tireelay, and has a jioreelain enamelled 
surtace. Tlie holes in such baths are not 
drilled, ])ut are cut and cunnt(*rsiink with a. 
hammer and small shavj) ehis-l in the same 
manner as a masoinvoeld cut a hole tiirougha 
stone slal). (treat care is reipiired in cutting 


such a hole, which should be large enough to 
allow for the expansion of the brass overflow 
connection wheiie\er it becomes heated. 
Many baths are ruined by neglect of this 
latter precaution. AVhen ordering new batlis 
it is advisable to let the makers cut all 
necessary holes. 

Re-enamelling Bath.— It is not possibh* 
for an amateur to re-enamel or re-jaj)an a 
hath as the manufacturers do it, as it is a 
])roccss that reipiires a suitable oven and 
considerable practice. Few’ pco])le have 
liatlis renovated in this way, as it necessitates 
their lieing taken out and sent to the factory. 
A good white enamel for home ajiplication is 
made up of 1 pt. of crystal varnish, 1 pt. of 
gold size, and IJ lb. of ground zinc wdiitc. 
It is very important that the old surface 
sliould be scrupulously clean, well rubbed 
dow'ii, and given a coat of good (piality 
ordinary white paint before the enamel is 
})ut on. Allot lier method — available when 
the bath lias been enamel-painted or mcri‘ly 
japanned- -is iirst to ri'inove all the old 
enamel. For this, dissolve ecpial parts of 
soda crystals and (piickliiiie in w’arm water, 
making a strong solution, and with this re- 
])ratcdly luii.sh the enanu'l over until it 
softens, when it ma}’ lx* easily scrapp'd oh. 
The ]>ath should now lu*. w’cll rinsed with 
boiling water, to remove all traces of the 
soda, and then saturated with henzino or 
turpentine to destroy any rust that may 
still adhere. Next, rub wu*ll down ami 
give tw’o coats of red-l(‘ad mixed iiL 

boiled oil, allowing the. first coat to dry 
thoroughly before applyi ng the second . Now’ 
give Iw’o or throe ecats of Aspinalbs bath 
enamel, ajiplied in a similar manner to 
ordinary ])aint. A t]iii;d method is as follow s, 
tliis being suitable when the bath w^as 
ju’evionsly treated with, say, a vitreous 
enamel. Remove the old enamel by tapping 
or scaling off w’ith a small tack hammer. 
The hath should then be w’ell soaked and 
rubbed down with turj^entine to loosen the 
scale, then thoroughly cleaned out and freed 
from grit and given a coat of boiled oil 
i part, turpentine I parts. Using an excess 
of turps thins the oil and helps it to soak 
into the pores of the iron, thus preventing 
any further C(.)rrosion, at the same time 
forming a tliiii film of oil for the paint. 
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I'lic bath should then be given two coats 
ni paint made as follows : Zinc white paint 
lu paste 3 lb., pale gold-size J pt., and pale 
ropal varnish J jit. ; stir well, and thin 
down with American turpentine. Tliis paint 
dries hard with a good gloss, and resists the 
iction of hot water. It is also non-poisonons. 
Bath enamels, as sold in tins, could also be 
used. 

Repairing Holes in Galvanised-iron Bath, 
-'riioroiighly clean the metal at th(‘. ])art 
to be soldered *bv scraping with a suitabh' 
<liarp-edged tool, and then scour it bright 
with emery cloth. Next a])ply raw spirits 
to the cleaned part, and coat it with solder 
hv means of a copper bit, then flow the 
colder ovTr the hole to rtmdtu* the l)ath 
soimd. Holes in brass basins are repaired 
in the same way, kilh'd spirits instead of 
raw spirits being used for tli(‘ soldering 
operation after the metal has be(‘Ji cleaned. 

Rusty Bath. — Merely re-enamidling or re- 
painting will not kill rust. It is absolutely 
necessary that some means b(‘ adopted to 
kill the rusting process before ])utting the 
enamel on ; otherwise the rust will soon 
work through. Remove as much as possible 
of the rust with emery ])aper. Then take 
sul])huric acid, I part (use this carefully), 
and water, lO ])arts, and s(u*ub with a brush. 
Rinse out witli lime water, and (mdeavour 
to dry with heat (a spirit lamp or two or 
three short cuds of candles under the bath 
would warm the place). J^astly, rub a littl(‘. 
dry ([uicklime into the allccted part, and 
paint over this. Lime has a wonderful 
<‘lfect as a rust pniveiitative. Plain iron 
])ipcs, if once they get furred, never rust 
afterwards. The fur is carbonate of lime — 
limestone, in fa(*t. In a short time, the 
lime would cause most coloured paints and 
enamels to fade. “ 

Batteries {see Electric Batteries) 
Bearingfs 

Hot Bearings. — By a liot bearing, says 
an American technical paper, is meant 
when a “ well-behaved ” jomnal and bearing 
begin to get sizzling hot, due to the lack 
of oil, to inferior oil, to the presence of 
some gritty substance, or to sudden non- 
alignment. The engineer must keep calm 


and collected, and not gtd excited. In tln^ 
ease, of an engine’s hot crank pin provided 
with a centrifugal, centre, or telescopic oih'r, 
Hood the- ])in with oil (preferably cyliiuhn* 
oil “mixed” with water) as quicklv as 
possible through the centre oih'r or arm 
telescopic tubes ; if there is an assistant, 
station him at the throttle immediately. 
Keep on ]H)uring in the oil and water an<l 
keep the engine rutming. If the babbit 
metal begins tt) run or fly, it can he assumed 
that the oil holes are stop])ed up with 
babbit- ; then check the engine down so that 
if just “turns ov('r,” ftillow the {‘rank ])iii 
round with an oil can full of cylindm- oil, 
and g(‘t. the oil down to tin* ])in by the sid(‘s 
and ends of tlu' brasses. Pontinm'. this 
operation with the (mgitn^^^harely “ turning 
over,” until the. oil has worker! in Ixdwecm 
the pin and the brasses, or until it begins 
to cool olf ; then sto]) the engine, take', out 
tli(} brasses, eh'an the pin with a scraper or 
a smooth tile (never use (‘inery cloth or 
glasspapjer), and c'lean out the oil holes 
and passage-ways. If only a little babbit 
has nm out of the brasses, sci.‘a|)e them down 
to a Ix'aring surfac(‘, using a paste com- 
pound of r('<.l-lead and oil, smeared thinly 
over the. bearing surface of the pin. 'the 
high places are to he. scraped to a hearing 
surfac-e, \ising a. pastes c{)m])()sed of nnl-lead, 
putting the brass oji it, ajid moving it 7‘oimd 
slightly; the red-lca.d will he ruhla'd oil th(^ 
])in by the high points of tlii'. brasses. A 
erank-pin brass should only bear or touch the 
pill ill the centre of the brass, the full length 
of the ])in. In the case*, of a hot crank ])in 
that is not providcnl with a c{‘ntrifugal, 
centre, or telesi.'opic oiler, slow the engine 
down immediately, so that it is just “ turning 
over ” ; follow the. crank pin round wit h an 
oil can «and get the oil down to tlie 2>iu, 
by the sides and ends of the brasses, until 
the X)iii begins to cool off, or until there is 
no doubt that the oil is between the brasses 
and pin ; then shut the engine down coni- 
jilctely and proceed to scrape the brasses e.s 
described above. In either of the above 
cases, if the babbit metal has not started, 
and the j^in begins to cool olf after oil has 
been applied freely, it will be safe to fill up 
the oil cups and set the engine going at full 
sjieed. 
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Bed Feathers (see Feathers) 

Bedstead 

Fitting Up Bedstead.-- -it sometimes liap])ens 
llmt tli(‘ lullis, or sacking, as it is called in 
Ihe trade, ar(‘ cut a. little too short, when 
great ditliculty is (^x])erienced in getting 
them on to tlie studs of the sides and ends. 
One method o‘f doing this is to put one of 
the short laths on the middle of the ])ed 
hy standing on one side and hooking the 
stri]) or lath on to tlu^ middle, stud on the 
op])osite side (there ar(‘ geiuu-ally seven or 
nine studs to a bed), and by pulling at tjic 
strip and pn'ssing the knee against the 
near side of the bed it will he possible to 
hook it on. Having got tlu' middle one on, 
the rc'st. will follow suit. Put one on each 
sid<‘. alternat(‘ly, looping another on the 
next stud on the opposite* side* ; and then l)y 
juessing down with erne* hand the one that 
is on, the two side's are brought imarer to- 
ge'ther, and so they e-an all be got on. one 
afte*r the other. This principle? acts in 
cases e'veii wheJi the' sacking has tlie* holes 
e'ut nearl}^ | in. short, anel whe*n it lias 
se'cmed an im])ossibility to g<'t it on at all. 
Now as to the* course of preice'dure whem the 
sacking ha])])e'ns to be a bit loose. 'J'he 
oval studs are made with a small ])iece under 
tlie flat oval top, which, when it is turue'd 
round, tenuis to tighten the sacking: but 
it oil ('ll hap])cns that the studs, which ari* 
nowaelays ])ut in by a, ])()wt*r ]>ress and a 
star ])iinch, are riveted sei close to the angle 
iron that it is almost im])ossi])le to move 
them with the tiny bi'dstead key sujiplic'd 
with it. AVhcii found in this condition the 
best plan is to give each side of the stud a 
smart tap with a hamnu'r ; this loosens it 
sudiciinitly to enable it to be turned with 
the key. When titting up a bed in a private 
liouse, it is b(‘st to go ovti* all the studs just 
before putting on the sacking, as this will 
giv(* a, lu'ttor chance (»f making a good linish 
of the job. 

Re-painting and Re-lacquering Bedstead. 
— Assume that tlu' jiaintecl parts of a bed- 
stc'adare to be n'-painted, and tlu' brassw’ork 
ch'aiu'd and re-lac(]uert'd. The headrail 
and foot rail of the bedstead must be taken 
to pieces. Thoroughly clean olf the whole 
of the ja])an with a shavohook or other tool, 


then rub dow’ii tin? iron perfectly smooth. 
For a black paint, mix a quantity of one of 
the following mixtures ; (I) Ivory black and 
shellac varnish. ( 2 ) Melt h lb. of asphaltum. 
and add 1 lb. of hot balsam of copaiba, and 
when mixed, thin down with hot oil of 
turpentine. (;i) (irind ivory black very 
smooth with turps on a marble slal) wdth a 
mulhir, and add cojial vai'iiish till the jiaint 
is of the proper consistency ; sufUcieiii 
varnish only must be used \o cause th. 
colours to bind and dry firm and w^ork fr(M‘ 
without becoming either sticky or shinv. 
The ironwork must then be carefully coat nl 
wdth the varnish a])j)li(Hl wdth a camel-hair 
brush. About thrcf? to live coats must be 
giv(*n, each coat being dried in an oven heated 
to about dOtP F., and if possible the lu'at 
must be gradually increased, but not to 
sucli a ]>oint as wdll burn the paint. Wluai 
sufludent body has been laid on, the W(.rk 
wdll l)(; ready for polishing ; this is done in 
most cases by rubbing (lowm with a pieci* 
of felt di]>ped in trijioli or very fiiu'ly pow- 
d(n-('d pumice-stone. Towards the Vnd of 
the rubbing add a litth' oil, and wdien tin' 
wTuk a])p('ars bright and glossy, rub wdtli 
oil only. (h,re must lie tak(*n that there i> 
210 grit in the polishing medinm, or tin' work 
will be scratched all over and spoilt. Finisli 
off wdth a soft cot, ton or silk duster. The 
brass ])a.rt of the hedsti'ad must be boih'd 
for alioiit twenty minutes in a strong solu- 
tion of soda or potash— say I lb. of potasli 
and I gal. of wat(n‘ ; then w'l'll w'ash in clean 
cold w’ati?r and di'}". If the (3ld lacqiK'i’ ha> 
beim remov('d, dij) the parts in a(piaforti> 
by nu'ans of Imiss tongs ; wdion (piite brighi 
and ckan, plunge in cli'aji (fold water, and 
dry in warm saw’diii^pt. The i‘e-lac(pi(*ring * 
may then })Q done. It wdll he b(*tter to 
obtain tin* lac({uer ready made. It must 
be applied with a large Hat caincl-hair 
brush, and the piec(?s of tubing laid on a hot 
stove or in an oven to set the lacquer, '^the 
various parts of the I'ails may now be put 
togethei-, and the bedstead set up again. 

A fuller description of the w^ork of renovat- 
ing bedstead brasswork appears under tin' 
heading “ Brass : Cleaning and Restoring 
Bedstead Brasswork.’’] 

Repairing Bedstead.— Assume that the 
foot of a brass bedstead has been damaged. 
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the scrcvvod ends being forced out of the 
tubing. If the foot of the bedstead is flat, 
uot curved, it will be necessary to remove all 
the rail knobs, and take the end to pieces. 
I’ake the iron rods out, straighten them if 
they arc bent, and run a screw-plate over 
the ends of the iron rods to trim up the 
threads. New rail knobs and fittings to 
replace damaged parts must be obtained ; 
they can generally l)c had at a large 
furnishing ironmonger’s. The end must b(* 
built up again ’ exactly as it was at first 
and fixed in end pillars ; then, when com- 
pleted, fix on the side frame. 

Replacing Casters on Bedsteads.— The re- 
placing of casters on iron or brass bedsteads 
is a comparatively simple matter. The 
method usually employed with the first 
set of casters is to place the caster on the 
pin, follow with a small washer, and tlum 
rivet the pin. To rejilaco a caster in the 
same way, it will lie necessary to raise the 
cud of the bedstead and rest the lower rail 
on the scat of a chair, leaving the legs of the 
IxmI free to work on. The washer can bo 
wrenched off with a pair of piiujers, to 
remove the old caster, which will slide over 
the rivet, but the burr will have to be fil(»d 
olf the i)in before another washer can be 
put on and riveted. Care must be taken 
not to strike the metal of the casters, as they 
are of cast or chilled iron, and arc very 
])rittle. A simpler method, after placing 
on the caster — which will go on without 
11 ling the pin — is to put on an open metal 
ring and close this with the piiK’.ers, instead 
of using a washer. This is all that is required, 
as there is no particular strain on the washer ; 
hut the (axstcr should go well up on the ])in, 
or it will not turn freely when on the floor. 
A touch of oil will make it turn easily, and 
prevent rusting. Bed canters, and the small 
rings for adjusting them, can be had at any 
wholesale ironmonger’s in various sizes. 
Although such a simple thing, the open 
ring washer is the subject of a patent. 
Its full name is the Colgryp detachable 
caster washer. Readers who happen to 
have a bedstead fitted with Colgryp washers 
will not have very much difliculty in re- 
pla(’.ing casters, should any happen to get 
broken. It will be noticed, on exam- 
ination, that the caster peg has got a small 
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groove turned in it, into which the washer 
fits. By inserting a screwdriver at the 
opening of the ring, it can easily bo pressed 
upwards away from the caster and prised 
open, taken off, and the broken casti*r 
replaced by ji new one ; and being made of 
soft iron, it can be usetl again by pressing 
it into the groove. 

Beeswax 

Adulteration of Beeswax. —To detect the 
adulteration of beeswax, it often suflicos 
merely to determine its s])eciric gravity, 
m, citing point, etc., but j^erhaps more certain 
results a.ecrue from the following metliods. 
Echling’s method is to boil the wax in 1)2 
per cent, of alcohol for about one minute, 
allow it to cool, and then fificr ; an acpieous 
solution of calcaum (diloride is added, and 
the wax becomes cloudy; probably st(‘ari(; 
acid is pres(mt in it. A ])iire wax should 
remain clear wluui cool after 10 parts of it 
(by weight) have Ix^en heated with 1 20 parts 
of water and 1 ])art of sodium carbonati*. 
Donath’s Tuetliod is to boil 1 part (by 
weight) of the wax for one minute in <S parts 
of nitric acid, to thin witli an equal volume, 
of water, and to treat with aJi e.xcoss of 
ammonia.. The poured-off liquid will be 
yellow or straw-coloured in the ease of 
pure wax, but if the wax contained resin 
as an adulterant, the Ihpiid will be K'd, 
yellowish -r(id, or brown. The natural wax is 
usually dull yellow or greenish-yellow, and 
has a decided eharaetcu-istic odour either 
when cold or 07i heating ; s])lit with a knihi 
it breaks in conchoidal masses with a rougli 
fracture. Artificial beeswax is usually of a 
brilliant orange colour, has no odour wlieji. 
cold, but smells of parallin-wax when 
heated ; split witli a knife the fracture is 
smoother than with the ])ure wax. 

Bleaching Beeswax. -I^iire white wax 
may be obtained by ('xposing ordinary 
beeswax to tlui weatlier and sun. Sacking 
or coarse cloth is stretc.h(‘(l on frames above', 
the ground, and tlie beeswax cut into thin 
flakes and laid thereon. Oe'casionally soft 
water is siirinkled on the wax to moish'u 
it, and it is turned over frequently. Eoiir 
weeks is about the average time rcipiired. 
Should the wax appear yellow inside when 
broken, it should be melted and cut up and 
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(*x])os(*(l a^iiin. It IS clainictl tliiit rniicli 
tinici is Siiviul if mol tod wax and steam be 
]ja,ssod llirouj^Ii loiia j)i|)(*s into a pan heated 
hv^ stoam. Hero it should be stirred with 
wat(*r and allowed to settle. Tliis opera- 
tion mav' })(* ro[)oa1(Hl ono.e or twice. 

Rendering. Beeswax.- For a small quantity, 
tif* it up in a ])ieo(' of cdieese-oloth, togedher 
with a larg(‘ stom^ or some heavy weight, 
and boil it in a de(‘p saucepan, using 
[)hMit V' ef wat(*r to which sulphuric acid has 
la'cn added in tla^ ])ropoi‘tiou of a teasj)oonful 
to the g.illon. Let it boil gently for an hour 
or two, IIkui allow it to cool, and when cold 
the wax can be renK)Ved in a. solid cake. 
If very dirty, boil up again in a piece of 
tine, muslin. Any dirt which then clings to 
the^bottom of the wa-x cake can bo scraped 



Fig. 59.- Beetle or Cockroach Trap. 

away with a knif(‘. AVhen large quantities 
of comb laive to la* d(‘alt \vith, a proper 
(‘X tractor is necessary. 

licetles (Cockroaches) 

Poisoning Beetles. - For a ])ersist(mt pest 
of beetles there arc many })()isons and traps 
on th(^ market; but there is none so eflica- 
cious as ph()S[)hor-])astc mixed with ordinary 
brown sugar, e(pial (plant ities of (Mich. 
The ])aste is obtainable at any oilman’s shop 
in Id. bottle's. Tlu'se are better than dd. 
or ()d. pots, as the ])aste is a material that 
(l()(‘s not k'e(‘|) well w'lum once the pot is 
opened. Mix the paste and sugar, and put 
small quantities on pieces of paper in the 
lik('ly })laees. The ])aste is poisonous, and 
should there he any risk of animals or 
eliildren touching the iiiixture, push some 
of it (using the blade of a knife) into all 
likely cracks and crevices. If this is done on 
one evening, then agiin about three days 


later, and then once a fortnight for a few 
times, the worst case can be cured. The 
beetles simply disappear, and possibly not 
a single dead one will be seen ; there is no 
odour, nor any disagreeable feature in this 
mctliod. The ])hosphorus is said to caus (3 
the liectles to shrivel u]) ; but this is un- 
certain. Bracken strewed about is said to 
he a cure ; the beetles eat it ravenously, and 
die. Cucumber rind is credited with similar 
properties Sandford’s rat poison, if laid 
down in very small pieces, and fairly plenti- 
fully, alongside the walls and altout the runs 
of the beetles on two or three evenings (at 
iub'rvals of a day or two), will (di'cetually 
eradicate them for the season ; they eat it 
most ravenously. Neither dogs nor cats will 
eat it, but where chickens ar(i kept, car('. 
must be taken to swc(.'p up and burn any 
remnants. It has been stated, as the result 
of experience, that if powdered borax is 
sprinkled in the cracks and on the floors 
about the places where tlu'. beetles arc most 
likely to come from, they will entirely 
disappear after a time. 

Trapping Beetles. — It is exceedingly difli- 
cult to make a clearance of cockroaclu's, 
once they have obtained a footing in a hons(', 
for the reason that their haunts cannot 
easily be reached. A beetle trap known 
as th(i “ Demon ” is satisfactory in uscy 
but a home-made apiilianee which will 
prov'e elTectual is a vessel- one which is 
glazi^d inside and has steep sides is (‘ssontial 
— placed on tlui floor of the frequented 
apurtuuuit. In tlu' bottom is ])laced a 
little stale beer or yeast. A glass gas shada 
of conical shape, such as is used chiefly 
with argand and mantle burners, may, if 
2 )r(‘ferrod, be placed small end downwards, 
resting on tlu'. rim inside the vessel (se(‘ 
Fig. 5*)). Gangways, formed of pieces ol 
wood reaching from the lloor to the top of 
the jian, are arranged plentifully round the 
sides ; up these the insects, attracted by 
the smell of the beer, quickly i)ass, fall over, 
and arc drowned. The trajipcd beetles 
should be burnt, as some may otherwise 
recover. As co(dvroiches multiidy very 
quickly, the trapping must lie persisted in 
as long as any sjiecimons arc discoverable. 
A simple cockroach trap is a round and 
shallow metal box having a convex cov^er 
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niul holes in the sides ; in the holes are 
placed short tubes slightly inclined upwards 
inside the box, the holes outside being 
almost on a level with the ground, so that 
they may easily be entered by the insect. 
A little stale beer is poured into the box, 
and whilst the cockroaches can easily get 
to the bait, it is impossible for them to 
get away owing to the inside ends of the 
tubes being out of their reach. When the 
trap is full, hot water is ])ourod in to kill 
the insects. 

Bell 

Cleaning Old Bell. — Usually bells are 
inad(‘ from a special alloy termed bell 
metal, rich in empper and tin. The best 
method to clean the dirt from a bell will 
1)(‘ to go over it well with a soft tlannel and 
some ])arathn. 'ITiis will thoroughly remove 
th(‘ dirt without appreciably alfecting the 
metal or (.lestroying the anticpie appearan(‘e. 
After cleaning off in this manner, if. the 
iinish is satisfactory, give it a coat of trans- 
parent enamel, such as a c(‘lluloid varnish — 
a good one, easily applied, being Zapon, sohl 
ill shilling bottles. 

Electric Bell (see hhectric). 

Bellows 

Mending Forge Bellows.- The following 
instructions ap])ly to the repairing of a 
hole in a pair of forge bellows. Thoroughly 
cl(‘an the leather for some few inches around 
the hole. AVh(*n ])erf(‘ctly dry, cut a piece 
of good so It, stout, tanned sheepskin, 
about T ill. larger all round than the hole. 
Tare the edge of this ]uece, then with an 
old tooth brush snu'ar it ligiitly all over 
on the flesh side, and also that part of 
the leather on the bellows where the new 
piece is to be fixed, wit li,, rubber solution, as 
used for joining together waterproof material. 
Let the job stand for a time to allow the so- 
lution to get “ tacky,” fix the patch over the 
hole, well rub the leather, and leave it to dry. 
N(‘xt break the leather into the folds of the 
bellows. If the above instructions are 
projierly carried out, a, good repair should 
result. The above iiiformatioii is given by 
a practical leatherworker, but another expert 
holds a different opinion as to the effectiveness 
of cement. He says that the only satisfac- 
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tory way of patching a bellows is by sowing 
on the patch, l^o do this will be required a 
circular ])iece of leather large enough to 
cover the hole and leave sufficient room for 
sewing, a waxed thread with a bristle 
attached at each end, and a cobbler’s 
stitching awl. 

Belts 

Body Belts, Whitening. — To whiten soldiers’ 
belts and straps, make a thi(;k paste of pipe- 
clay and water ; also dissolve a little white 
starch in wat(‘r ; mix the two togidher. A 
very small quantity of blue may be added. 
Apply with a clean sponge, and hang the 
articles up to dry. Sometimes glue is used 
in ])hice of the starch. A })repa ration of 
pipe(‘lay called ‘‘ Blanco is largely used in 
the army for the ]mrpose. Another method 
is first to clean off all the old grease, pi])e- 
clay, etc., using a stiff* brush and chain water, 
then allow the leather to dry thoroughly ; 
now rub it (piite smooth with a bone or 
knife-handle, and give a coat of paste, 
made us follows : Takt^ one sipiare of pipe- 
clay and put it whole into a. small saucepan ; 
add enough water to cover it. Put it on 'a 
slow lire, and skim off tlu'. scum as it rises 
till no more a])pears. Let it stand till (‘old, 
pour off surplus wat(‘r, and beat th(‘ clay 
into a stiff ])ast(' ; add two t(‘aspoonsful of 
boiled starch and a trace of bliu'. Ap])ly 
with a soft lirush. Be careful not to apply 
too thick. Whtui ({uite dry, polish with a 
clean soft rag, and the whiter will not rub 
off. 

Machine Belt, Cleaning. -To clean machine 
belts, sponge them well on both sides with 
naphtha and tlien rub in some neatsfoot oil, 
afterwards hanging the belt in the heat of 
the sun tor a day to dry. 

Machine Belt Dressings. - Some users of 
machine belts make an adhesive by mixing 
about T parts of ri'sin with I part of tallow. 
This comjiosition is a])plied hot, or in a licjuid 
stat(‘. A solution of india rubber, oil, resin, 
and tallow is also used as an adhesive. If 
the belt has becoim* hard and dry, proceed 
as follows Well cleanse the belt with hot 
water and soap, and rinse with clean warm 
water. Whik^ the belt is moist, rub well 
into it soiiK^ dubbin, and let the belt dry 
at a tension. The dubbin may be made b\’^ 
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melting over a fire some good tallow, and 
adding one-quarter its weight of cod-liver 
oil ; allow to cool, when the dubbin will be 
ready for use. Whenever there is a tendency 
for the belt to slip, brush oil any dust that 



Fig. 60 .— Canvas Belt connected with Jackson’s 
Fasteners. 

may he on the b(‘lt, and ])lace a little castor 
oil on th(' side next the pulleys. Should the 
oil fail to have the desired effect, take the 
belt up to driving tension, ff the belt is 
worked on ])ulleys that arc too small, it will 
slip, uid(‘ss it is very much over-strained. 
Kor a good dressing for leather Ixdts, heat 
to about hJO ' K. 21 lb. of uncurixl india- 
rubb(‘r, and mix wfth it 11). of rectified 
oil of tur])entitie. When well mixed, add 
1 \ lb. of clear r(‘sin and 1 J 11). of yellow wax. 
Dissolve' ‘i lb. of good tallow in 7 lb. of fish 
oil by heating, and mix in it the above 
solution. Rub the mixture well in on both 
sides of the belt. When the belt shows a 
tendency to sli]), a])ply some of the solution 
to the inside, or side*, of the ])elt next the 
])ulleys, first brushing off all dust. 

Machine Belt, Joining. — The following is 
a. recipe for a cement or glue for splicing 
leather millbaiids. (1) Dissolve guttapercha 
in l)isulphide of carbon until it is of the 
thickness of t reach'. The parts to be joined 
must first b(' well sluived dow)) and then a 
small ({uantity of the cement poured on ; 
spread it evenly over, tlien warm the parts 
tor about half a niinut(', ])laee them tog(‘,ther 
(piiekly, and press hard. The cement should 
b(‘ kt*])t in a corked bottle in a cool jilace. 
Other cements arc (2) Stir half a pint of 
good hot glue witli a tablespoonful of 
glyeerim* and half a teaspoonfnl of tuiq)en- 
tine. (o) Mrlt together in an old iron 
saucepan ladf a. pound of guttapercha, 

1 ')z. of pi(i-h, I oz. of shellac, and 1 oz. of 
sweet oil. Use liot. (I) Dissolve gelatine 


in acetic acid. (5) Add as much tannin to 
glue as will make it ropy. (6) Melt together 
guttapercha, 20 ; pitch, ‘ 2 ; shellac, 1 ; 
and linseed oil, 2 parts. (7) Digest gutta- 
percha 3, and caoutchouc 1, in 4 parts of car- 
bon bisulphide. Belt joints should not depend 
entirely on the cement, but should be stitched 
as well. Take the case of a canvas belt 
which is to be both cemented and stitched. 
To piece such belting properly, it would be 
necessary to cut the stibihes in order that 
the. layers of canvas may be placed in proper 
order, one over the other. A cement may 
be made according to the No. (> recipe above. 
Raint the parts to be joined while the cement 
is hot, join as above, and weight down until 
the cement is properly set ; then remove the 
weight and stitch the splice or joint witli 
strong Dvine. As the above would be a 
very tedious method of joining machine 
belts, Jackson’s patc'nt fastc'uers may be 
recommended for the purpose. These are 
obtainable from most machine-belt makers. 
The method of joining the canvas is very 
simple, and is qin(‘kly accomplished. The 
ends of the belt arc simply butt(?d together, 
as indicated in .Fig. (iO. The fasteners a are 
secured by moans of small bolts (.<fcc Fig. 01) 
])assed through holes iu the 2)lates, and 
corresponding holes are jnmehed in the 
belt. Nuts are tin'll screwt'd down firmly 
on the plates, as shown. Suitable sjianners 



Fig. 61 . — Jackson’s Fastener for Machine Belts. 

are supplied with the fasteners, for turning 
the nuts. The ))oints n of the fasteners 
(see Fig. 01) eatcli into the under side of 
the belt as the nuts arc being tightened. 
This method of joining machine belts is 
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preierred to the apron and laced or riveted 
joint. 

Benzene, Benzine, Benzoline, etc. 

Benzene. — Benzene is a liydrocar])on C.dh; 
formed during the dry distillation of organic 
substances. It is c.ontaincd in (!oal tar, 
which, on being distilled, yields a liglit oil, 
which is washed with sulphuric acid and 
with a solution of soda and again carefully 
distilled ; the portion passing over between 
S()^ and 1)0^ (h is sejiarately collected and 
f(U’ins ])onzenc. Benzene is a light volatile 
li([uid, very refractive^, and has a pecuiliar 
g;is-likc odour. Ft readily mixes with oils, 
(‘tc., but not with wat(‘r, and is a powerful 
solvent acting on fats and indiarubber. It 
is used largely in tin', manufacture of anilim; 
(ly(‘s, for cloth cleaning, and in rubber 
working. Benzene is wry inllammable, 
burning with a bright but smoky flame. 

Benzine.— This is geiK'rally petroleum 
spirit — a. distillation from crude petroleum — 
but unfortiiuadely the two terms, l»enzene 
and benzine, are very frecpiently confounded. 
Idle name benzine is sometimes applied to 
petroleum spirit and sometimes to coal-tar 
naphtha, but the name b(‘nz(‘n(‘. is always 
applied to (joal-tar naphtha. As there is 
often a doubt about what the names refer 
to, the synonymous terms are placed 
together ;~- 

Benzene. Petroleum ether. 

Coal-tar naphtha. Pi'trohmm naphtha. 

Benzol. Benzoline. 

Benzine. 

Fjight petroleum. 
l\droleum spirit. 
Kock naphtha. 

Cleaning Benzoline. — A .dmple method of 
cleaning benzoline is to gc't a golden syru]) 
tin and solder a piece of stout wire on the 
lid to form a handle. Also solder a piece 
of brass tube, in. diameter and in. long, 
in the side at J in. (measuring from the 
e.entre of the hole) from the bottom of the tin. 
Pit a good cork to this tube, the iiiiieu sliarp 
edge of the tube being nicely rounded oil 
to allow the cork to enter easily. Tlie dirty 
benzoline is poured into the tin and allowed 
to stand for about twenty-four hours. Then 


the cork is withdrawn, and the benzoline 
Hows into another vessel. With care it is 
possible to get away nearly all and leave tlie 
dirt at the bottom of the tin. 

Incombustible Benzines and Ethers. — For 
rendering ethers and benzines incombustible, 
a method is to add carbon tetrachloride in 
suitable proportions. This is a slightly 
volatile body, which can be dissolved cold 
in ethers, alcohols, and other products. 
For benzine, absolute incombustibility is 
said to be si*curcd with 25 or 30 per cent, 
of the tetrachloride. The result of numerous 
experiments shows that ignited benzine is 
extinguished if carbon tetrachloride is 
poured on the flames ; it acts by solution 
in the benzine, and there is, therefore, the 
possibility of using the tetrachloride as an 
extinguisher of lire. For this purpose it 
may be either enclosed in grenades of thin 
glass to he thrown on the fire, or, as in the 
-Decrut mctliod, directly projected by means 
of a pump. 

Bichromate {see Potassium 
Bichromate) 

Bichromate Battery (see Electric 
Battery) 

Bicycle {see Cycles) 

Benzoic Acid 

Detecting Benzoic Acid in Preserved 
Fruit. — Benzoic acid is used for preserving 
fruit 2 ^rodiicts. Extract a susi^cctcd sample 
with chloroform as described much later 
ill this book for salicylic acid ; remove 
the chloroform layer and place it in a 
white saucer, or, better, in a ^Haiii glass sauce 
dish. Set a basin of water — as warm as the 
liand can hear — on an outside window ledge 
and i)lace the dish containing the chloroform 
extract in it, closing the window until the 
chloroform has completely evajioratcd. In 
this manner tlie operation may be conducted 
with .safety even l)y one who is not accus- 
tomed to handling cliloroform. In warm 
weather the vessel of water may, of courses 
be omitted. Benzoic acid, if present in 
consid(U*able amount, will now appear in 
the dish in characteristic flat crystals. On 
warming the dish the unmistakable irritating 
odour of benzoic aciil may be obtained. 
This method will detect benzoic acid iu 
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tomato catsup or other articles iu which 
it is used in large quantities. It is not siiffi- 
ciently delicate, however, for the smaller 
amount used with some articles, such as 
wine. It is often convenient to extract 
a larger (juantity of the sample and divide 
the chloroform layer into two portions, 
testing one for salicylic acid, and the other 
for benzoic acid (.see also Salicylic Acid). 

Billiard Balls, Cues, etc. 

Billiard Balls, Bleaching. — White balls 
can be restored to their original colour by 
steeping them in a solution of hydrqgen 
peroxide to which a few drops of ammonia 
have been added. The bleaching can be 
hastened l)y subsetpiently exposing the balls 
to sunlight ; if they arc then not sulliciently 
bleached, the treatment should be repeated. 

Billiard Balls, Dyeing. — The colour of red 
balls can be rostor(‘d by dyeing. For this 
pur})ose, take 1 oz. of co(diincal, add 7 oz. 
of water and a few drops of strong ammonia, 
and boil ; strain and make up to 7 oz. 
again with water. Place the billiard balls 
ill this solution and warm it until the balls 
are sudicicmtly coloured, then nuiiove, rinse 
in water, arid allow to dry slowly. Another 
method of dyeing billiard b«ills red is to soak 
them in water to wdiicli a very small quantity 
of viiK'gar and sufheient aniline red have 
been addc'd. To obtain a deep red colour, 
us(^ coralline ; for amaranth, use eosine ; 
and for crimson, us(' fiichsine. AMieii the 
ball is the desinal colour, rinse in clean 
water, and after drying, polish with soap 
and Vienna lime. 

Billiard Chalks. — Some white billiard 
chalk is prepared from a naturally occurring 
soft- magnesian limestone, simply by cutting 
it into square blocks, in which small hollows 
arc then turned. The blue chalk ma.y be pre- 
pared by mixing the pulverised limestone 
memtioned above with, sutheieut ultramarine 
to colour, inoistc'iiing the mass very slightly 
w’ith \vater, and pressing into shape with a 
powerful press. 

Billiard Cue, Polishing.— Billiard cues may 
be freiK'h polished ; or they may be given 
several applications of brown bard spirit 
varnish, applied vdth a caiiv 1-hair brush. 
Allow at least one lionr to elapse betw^eeii 
the first and second coatings, and a longer 


interval between any others that may be 
laid on. Should the varnish cause the wood 
to come uf> rough, smooth down with No. 0 
glasspapcT and linseed oil. Wipe quite free 
from oil before applying more varnish. A 
fine finish could be secured by grinding the 
second and third coatings, when thoroughly 
hard, with fine grade pumice powder, emery 
powder, or Bath brick and water, and then 
giving a final c<|at of varnish ; finally, set 
the cue aside in a fairly hot room to dry, 
but not near a fire or stove. 

Billiard Cue Tips, Fixing. — For fixing tips 
on billiard cues, liquid cement sold in bottles 
is generally used. They may also be fixed 
witli specially prepared wafers, or with a 
special brass fastening. A suitable cement 
may be madci by covi^ring gelatine with strong 
acetic acid and after a few lioiirs melting 
down by a gentle lieat. The cement must 
bo applied while still warm, and the cues 
should be allowed to stand aside for a day 
or two till it hardens. 

Billiard Table Cloth, Removing Stains from. 
— If the grease has goim through the cloth 
to tlic rubber underneath, a kind of rotting 
process will follow that will destroy the 
ral)ber. AV^ash the clotli with ammonia 
solution. A piece of lump ammonia, costing 
a penny, dissolved in -J- pt. of hot water, and 
applied with a sponge or rag, will also wash 
out grease : but it will, probably, also 
remove colour. Benzine will also remove 
grease, but should not be used in the presence 
of any kind of fire. To remove glue stains, 
dip a sponge in hot water and apply it to 
the stains. To remove a paraffin stain 
from the baize of a billiard table, j^'ociire 
some purci benzeru', also several sheets ol 
clean blotting pap(*r. Place the blotting 
paper on the stain and over it run a moderately 
liot smoothing iron ; continue this as long 
as the paper takes out any oil. AVlien it 
ceases to do so, wet the stain with the 
benzene and again treat with tlie j^apor 
and hot iron. Continue this treatment 
uniil no more oil can be removed. Finisli 
by brushing with a clothes-brush to remove 
the dust. 

Binocular^^ (see Optical Glasses) 

Bird Stuffing:, etc. (see 
Taxidermy) 
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Birdlime 

Tho following arc recipes for birdlime : — 
(1) Birdlime may be made from mistletoe 
i)orrics. Procure about pt. of berries, 
place them in about 1 pt. of cold water, and 
Ji‘t them simmer till they begin to burst. 
'Furn the whole into a sieve and allow the 
v/ater to drain away. Mash the berries with 
a, s])Oon or in a mortar, and‘,then cover them 
with cold water.. By working up the crushed 
mass with the fingers under the water the 
useless parts will be sejiaratcd. Now allow 
the whole to settle, pour away the water, 
and the birdlime is ready for use. (2) It may 
also be made from the inner bark of holly 
l»y boiling for several hours and then allowing 
it to ferment. (3) The more common method 
is to make birdlime from linseed oil. Pro- 
cure any thick, hard-burnt earthenware 
vessel capable of holding over 1 pt. ; into 
this put about } pt. of raiv linseed oil. 
Now place it over a red coal fire (not a blaze) 
and let it boil gently for three or four hours. 
Towards the end of the third hour it may 
l)c tested by dipjiing in a bit of wood and 
plunging it into cold water; then, by feeling 
it, some idea of the strength may be obtained, 
(rood birdlime should allow a thread to be 
<lrawn nearly 3 ft. without breaking. To- 
wards the end of the boiling the mass may 
suddenly liecome too thick and consequently 
useless. It is therefore best to take it oil 
the tire before it is quite done, as the intense 
heat of the substance will then finish the 
work. Always keep it covered with cold 
water when not in use, or it will become 
hard and useless. 

Blackboards 

Canvas Blackboards. — Below is explained 
how to make portable canvas blackboards. 
The canvas should be stout and as free as 
possible from knots. Where these occur, 
flatten them by holding a flat-iron under- 
neath and striking the upjier surface a few 
light blow's with a hammer. Then evenly 
stretch the canvas on a large board or 
framework by nailing tacks round the edges 
about 2 in. apart. Give the surface of the 
canvas two strong coats of siz(^ and then 
two coats of white-lead oil colour to which 
lampblack has been added ; and to ensure 


quick and hard drying, use patent driers 
and a fair quantity of turps. These coats 
should be allowed to dry for a few days so 
as to become liard. Then rub down the sur- 
face with pumice stone and fine glasspapcr. 
Then a third coat should he applied. After 
this has become well set, ruh it down with 
fine glasspajier. Should a fine surface be 
required, a fourth coat may he necessary. 
Finally, the surface may be treated as 
follow^s : Take ultramarine blue 4 oz., 
shellac 1 Ih., ivory black 8 oz., finest flour 
emery 5 oz., ak^ohol I gal. Well mix the 
alcqjiol and shellac together before the 
other ingredients are added, and then mix 
the whole ; it must he kept tightly corked, 
and before being used mus% be well shaken. 
As the solution soon sots hard, just enough 
for immediate use should be poured out into 
a pot. The solution should he applied with 
a flat varnish brush. Shellac and ivory 
black only may be used for the first coat, 
and when dry rubbed down with very fine 
glasspapcr or pumi(‘e stone. The black- 
boards may be used on rollers, or the canvas 
may at once be translerred to a permanent 
stretcher ; or, if required, the canvas may in 
the first instance be fastened to its intended 
support. 

Cracks in Blackboard. — If the crack is 

in. or more wide, a slip of wood should be 
fitted and glued in the opening and after- 
wards planed down level to the surface of 
the hoard. But if the crack is less than 
•J in. wide, it can be filled in with a mixture 
of plastcr-of- Paris, glue, and a little lamp- 
black. This should be allowed to dry, and 
then scrajicd and glasspapered flush with 
the surface of the board. 

Dressings for Blackboards. — The following 
is a suitable mixture for coating blackboards : 
— Shellac 1 lb., bone black i- lb., finest Hour 
emery 5 oz., washing blue (powder blue) 
4 oz., and methylated spirit 1 gal. Place the 
shellac and spirit together, and shake from 
time to time till the shellac is dissolved, 
then add the other ingredients. Each time 
the mixture is used shake the bottle thor- 
oughly, and pour some of the liquid into a 
shallow can ; dip the brush into this and 
stir round at each application ; the emery 
is so heavy that it settles out rapidly, and 
does not get on to the board unless it is well 
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stiiTod. Tills recipe in question is most rc- 
Ihihlc if the materials used are of the best 
class. Unfort nujitely, much of the bone- 
black in tho maTk(‘t is of a weak character ; 
should, as a result ol this, the recipe prove 
unsatisfacton^, us(i ^ lb. of best carbon black 



with 1 oz. of Prussian blue, and, with lj ^(ills 
of raw linseed oil, add these to the other 
ingredi(>nts (that is, the emery, shellac, and 
spirit). No previous preparation is needful 
so long as the wood is dry and clean and the 
composition is intimately mixed and in a 
vmy fine state. Be sure that the emery is 
of the finest. An expert recommends that 
after the coating is hard one or two coats 
of a medium sjiirit varnish should be applied. 
This is made of 5 oz. of white shellac dissolved 
in 1 ])t. of methylated spirit and coloured 
with ^ oz. of aniline black soluble in spirit. 
On this linished surface the chalk should rub 
clean out and h.'ave no n\arks whatever. 
However, generally speaking, a varnish 
finish would not. be satisfactory. 

Wall Blackboard. -For obtaining a black- 
board surface on walls, etc., a ])atent method 
is to apply a composition of 1 part jdaster- 
of- Paris, '2 parts lampblack, and 3 parts 
Portland cement. The ingredients are thor- 
oiiglily mixed and bleinled into a homo- 
geneous compound, a siitlieient (piantity of 
water heing added to give the eonsisteney 
of paste. The (-ompound is then spread 
where 1‘equired with a trowel oi’ other tool, 
or it may he moulded into slalis and secured 
to tin* walls in any desired inanmi. Tlie 
crystallisation or setting liolds the lanq^- 
blaek unchanged in the mixture, forming a 
solid impervious ealn* of the same density 
and colour througliout its mass. The 
com])ouml thus af)])1ied presents a hard, 
black wdiicli will, effect uallv K'sist 

the action^ of water, will not mb off, and 
will readily take clialk-marks, which may 
be easily I'lased. 


Blacklead 

Blacklead. — This is a form of carbon 
midway botNvecn charcoal and the diamond, 
as explained under the heading “ Gra])hite,” 
a term with which “ Blacklead ” is j)ractically 
synonymous. 

Blacklead Polish.— To make a polish of 
■blacklead, soap may be added, and also a 
small quantity of clay, kneaded with water. 
There arc two methods by which squares 
of such a material could be produced : 
firstly, by rolling it out into a sheet and 
dividing it with a cutter ; and, secondly, 
by' pressing it in a mould. ^Fhc second plan 
is the one most generally followed, and it 
yields the best results. When soap is added, 
it is heated in about four times its weight of 
water, and when nearly cold, turpentine and 
sufficient blacklead to make a stiff j^aste are 
stirred in. Try the following proportions : 
Soap 1 lb., water 1 lb., turps T lb., i)lackload 
(pure, pulverised) 1 lb. to TJ lb. If this 
turns out too stiff, add more water ; or if 
too soft, use more blacklead. (See also 
“ Stove Polish.”) 

Ordinary Paste Blacklead. — For paste 
blacklead, the best (V^yloii blacklead or 
graphite should be used ; this is eruslied to 
])owder and ground with a little gas black 
or i\ory black, which will improve the 
colour, and sufficient glycerine, mixed with 
an equal quantity of \vator, is added to form 
a paste. 

Blei = \volle (see Lead Wool) 
Blind Making: and Fixing: 

Simple Roller Blinds. — For cutting the 
holland of wdiich a roller blind is made, 

<? 


Fig. 63.— Scriber for Marking Blind Stuff. 

a wood straightedge is reipurod al)Out tlic 
length of the bench or table used and "2 in. 
wide ; also have one 5 ft. long, for short 
work. The material is cut with a knife 
shown by Fig. (32. The heel n of the knife, 
or a common metal skewer (Fig. 03), ma}’ 
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be used as a scriber. It is quite unnecessary 
to hem the edges, except cut edges, which 
would otherwise fray ; the holland can be 
o])taincd in a great many different widths. 
In measuring for a blind, the length of the 
windqw (“drop” of the blind) is taken 



Fig. 64. — Fixing Blind to Roller with Screwed-on 
Strip. 

from the toj) bead of the casing to the 
ledge, and the width between the side 
beads. Cut the material 6 in. longer, 
and 2 in. wider. Suppose, for example, 
the given measurements are (i ft. by o ft. 
A roll of 58-in. material is laid across the 
Ixmch at the left-hand end, and the straight- 
(‘(Ige put on the free end of the stuff, which 
is rolled to the other end. Have a straight 
line marked across the bench about 2 in. 
from the end, and quite square with the 
long edge nearest the worker, with which 
edge the material is ke])t even ; then the 
wood straightedge must be put to the 
mark and the cutting edge a (Fig. t)2) of 
the knife drawn across. This squares 
the end. Then mark off (> ft. () in., and 
cut off likewise. The straightedge is then 
laid on exactly even with the end of the 
stuff, and the heel b of the knife, which is 
blunt, is drawn across to make a crease 
where it is to be folded for the lath hem, 
about I in. of the cut icdge being turned 
in. It is then sewn, and the lath j3ut in. 
The roller must be li in. longer than the 
width of the blind, to allow J in. free J)lay 
at each end for the material, which should 
be fixed on with the steel fasteners supplied 
lor the purpose. When the blind is 2 >nt 
up complete, and drawn to its full extent, 
it should still retain at least one turn round 
th(' roller, so as to hide the bare wood, 
and give the blind a start to iiin up. 
The tassel and cord should be exactly 


central on the lath, or the blind will not 
wind straight. Assuming that special fas- 
teners are not used for attaching the holland 
to the roller, remember that it makes a 
stronger job to tack on a length of narrow 
tape or a strip of the holland before attach- 
ing the blind, which is thus prevented from 
tearing away if it happens to run down. 
It is a good plan to make a ])ocket for the 
roller, for the blind is often subject to 
sudden pulls which may drag it away from 
the roller if this is simply tacked to the 
edge of the blind. Also it is much easier 
to ^Ictach the blind from the roller if at any 
time this is necevssaiy. Fig. bl shows a 
great improvement on the use of tacks 
for attaching blinds to rojlers. The roller 
is sawn lengthwise in two j)ieces, one about 
twice as thick as the other (see Fig. 04). 
Shorten the small ])iece to the exact width 
of the blind. Double the end of blind and 
insert it between the two pieces. Keep 
in position, taking care that the blind 
hangs true, and secure it with three or four 
small screws. One part of the sawn roller 
should be large enough to hold the ends, 
which are usually fixed with three screws. 
The other part should stand clear of the ends, 
so that there will be less trouble in detach- 
ing or replacing the blind. A blind roller 
must, of course, be of the same circum- 
ference at ea(*h end, and it should be straight. 
A cylindrical roller, being machine-made, 
is not so likely to differ at the ends as the 
hand- 2 )laned octagon (see Fig. ()’)) ; although 
it is perhaps even more likely to be crooked. 
4Tic simplest way to make an octagon 
roller is to get the squares machine-sawn. 



Fig. 65.— Octagon-section Blind Roller cut from 
Square-section Wood. 

and then to ])lane them accurately to square 
section. The blind-maker geiieially has a 
V trough, in which the square piece of wood 
is placed, with the diagonals in vertical and 
horizontal 2 )lanes, and he removes the 
angles with a jack-plane, the amount to be 
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rernovofl being ,ndge(l by his eye ; and if a 
tape wound round each end of the coni- 
pleted roller shows equal results, he is 
satisfied. A blind roller should have its 
axis, on which it r(‘Volves, fixed horizontally. 
In an old building the sofllts may not be 
level. When the lilind is fixed between 
the beads, or in the space reserved for the 
upward movTinent of the lower sash, 
])locks are used. These blocks not only 
serve to support the blind, but also stop 
the upward movement of the lower sash- 
frame, thereby jirotccting the blind from 
injury. If necessary, these blocks can, be 
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Fig. 66. 

Fig. 67. 

Fig. 68. 


Figs. 66 to 68.— Inside Blocks for Blind Rollers. 


niad('. of different sizes, to ensure the roller 
being supported horizontally. Figs. OG to 
GS show face and side views of these blocks, 
which are generally made M in. long, Ig- in. 
wide, and not less than in. thick. Out- 
side brackets (Figs. Gh to 74), being quite 
independent of each other, may always 
with care bo fixed at the same level. The 
aiTang(‘ment of a blind u})on a roller fitted 
to brackets attached to a lath that can be 
fixed to either a vertical or horizontal sur- 
face has much to recommend it, because all 
adjustments can have been previously 
made, and the lath alone requires to be 
tixcfl. Instead of the wood-blocks, brass 
nipple brackets (Figs. 75 and 7G) arc some- 
times used ; ami the plate bracket (Ifig. 77) 
also. These are always used when the 
roller is fitted on a lath. When this form 
of bracket is used, the blind roller is put 
in or taken out b.y springing the plates, 
which are sufliciently elastic to return to 
their place after the pressure has been re- 


moved. The pins in the ends of the roller 
must in this case be short, and the fit of 
the roller close, to avoid the necessity of 
bending the plates to any considerable 




Fig. 71. Fig. 72. 


Fig. 73. Fig. 74. 

Figs. 69 to 74. — Roller Blind Brackets. 

extent, which would soon permanently 
alter the distance between them. A roller 
blind is usually drawn up by an endless 
cord, passing over a V-grooved wheel (Fig. 
78) fixed to the roller, and a small pulley 
(known under the general term of ‘ * rack 
pulley,” shown in Figs. 79 to 83), at the 
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lower end of the loop, made adjustable by 
various contrivances to secure the proper 
tension on the cord, a screw and nut often 
taking the place of the rack. Of late years 



Fig. 76. Fig. 76. 

Figs. 75 and 76. — Brass Nipple Brackets for 
, Boiler Blinds. 

rollers fitted with a flanged heel (Fig. 84) 
at one end, and having a cord wound the 
reverse way to the blind, have been much 
used. With these the blind is raised by 
pulling the cord, and so unwinding it from 
the reel ; they are called single-line rollers, 
and are very good if the cord is strong ; 
but should it break, the blind unrolls 
rapidly, and may tear away from the 
roller. These single-line reels are used 


small woven flax cord, weighing about 1 lb. 
to the gross, generally made fast to a Young’s 
patent cord-holder (Fig. 85), one turn of a 
cord round this hook sufficing to hold it. 



Fig. 77. -Plate- or Fig. 78.— V-grooved 
L-form of Blind Boxwood Wheel for 

Bracket. Blind Roller. 

When the blind is down, and therefore 
heaviest, the cord sometimes embeds itself 
in the coils on the reel in drawing ; the 
flanged reel diminishes the length of roller 
available for the blind, which is thereby 
rendered too narrow when the blind has to 
be fixed between beads. Wherever it is 



Fig. 79. Fig. 80. Fig. 81. Fig. 82. Fig. 83. 


Figs. 79 to 83.— Rack Pulleys for Roller Blinds. 

with metal brackets (Figs. (39 to 74), suitable possible to fix the blind on the face of the 
for fixing to a vertical surface, but the sash-frame, the single-line roller may be 
plate bracket (Fig. 77) is often used for employed by making the roller as long as 
single-line rollers. The cord used is a the opening between the linings will permit,- 
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w}ii(;h will generally give room for the reel 
and still permit the blind to cover the 
whole of the glass. 

Spring Blind Rollers— Spring blind rollers 
are made of a steel ea^?e, or barrel, of diameter 


seasoned. In order to secure this, the 
blocks should be cut out in the rough, 
rather larger than required, a hole bored 
through, and then kept cither square or 
roughly turned, and finished only when 



according to the size of blind, from about 
in. diameter for lengths of about 7 ft. 
to 1 in. diameter for long rollers, say 10 ft. 
long, 'riic barrels are a speciality. Inside 
the barrel is fitted a round iron rod, or two 
rods, one at each end, of I in. to J in. in 
diamet('r ; the external ends project from 
the I'ud of th(‘ barrel about 1 in., and the 
cylinder is reduced by tiling to a sipiare 
section. This squared end rests in a square 
hole cut in a piece of stout iron fixed to the 
iuTK'r surface of the blind box ; the iron, 
tluMcfore, does Jiot turn with the roller. 
The i roil rod is “ cambered ’ ’ or bent upwards, 
in most instances, for a purpose which will 
be explained presently. In order to pre- 


jierfec.tly dry ; this is of great importance. 
The larger blocks should be fitted with brass 
nipples (Figs. 88 and 89), bored to allow 
the rod to fit just freely in them. The spring 
is made of ‘ ‘ charcoal spring wire ’ ’ specially 
drawn for the purpose, and varying in size. 
The springs can be made by winding the wire 
on a mandrel or cylinder revolved in the 


Fig. 38. Fig. 89. 

Figs. 88 and 89. — Brass Nipple for Blocks of 
Spring Blind Boiler. 

lathe, or by a hand winch, the mandrel 
being about one -half the diameter of th(j 
tin barrel, but the handyman is advised to 
buy the spring roller complete ready for 
fixing. The American ‘Hartshorn” wood 
spring roller (Fig. 90) answers all ordinary 
requirements. It will be understood that 





Fig. 85. — Young’s 
Cord Holdfast. 

vent the l arrel moving sideways on the 
rod, two collars are hxed upon it. The 
ends of the barrel in tlie case of most outside 
blinds are closed by turned blocks of beech 
{Figs. 80 and 87), which should be well 


Fig. 90. — American “ Hartshorn ” Wood Spring 
Roller with Brackets. 

one end of the spring is made fast to the 
rod, and the other to the block which fits 
in the end of the wood or steel barrel. 
In all cases the spring must be so made and 
fixed that the drawing down of the blind 
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—that is, uncoiling the cloth from the 
roller — winds up the springs or coils it closer. 
Inside blind rollers are usually fitted with 
a rack and cap (Figs. 91 to 93) ; these pre- 
vent the action of the spring from drawing 



Fig. 91. Fig. 92. 

Figs. 91 and 92. Cap for Spring Blind Roller. 

the blind up when it is intended that it shall 
remain down. A cord is attached to the 
lever, which engages in the ratchet teeth, 
so that the spring can be allowed to act at 
pleasure ; an arch spring keeps this lever 
in contact with the teeth at all times, except 
when the cord is pulled. Fig. 94 further 
illustrates this, and shows clearly what is 
meant. Shop blinds, conservatory, studio, 
and similar blinds, are usually made with 
spring rollers without the rack and cap. 
Hollers without the rack and cap must 
have some distinguishing mark, so that 
they may be fixed correctly. Such a mark 


is done so that the coils of wire shall not 
rest upon the inner surface of the lower part 
of the roller, but upon the iron rod instead. 
It will thus be seen that the curvature 
required is slight, being limited by the 
diameter of the roller, and the necessity 



rf-ig. 93.-Rack for gg.^Marked 

Spring Blind End of Spring Blind 

Roller. Roller. 

of allowing freedom for the wire thus sup- 
ported. The ends of the rod must be in 
line just as truly as if the rod had not been 
cambered. The fact that a rod is “ cam- 
bered” is indicated by a file-mark upon 
the top side of the square end of the rod 
(see Fig. DO) ; in the fixed roller this mark 
must be upwards, or the effect of the cam- 
bering will be lost, or rather will be even 
harmful. For small rollers for inside work, 
the si)ring is fixed in a dovetailed notch 
(Fig. 97), cut with a metal saw, in the rod ; 
this notch is cut downwards about as deep 
as the thickness of the wire, and widened 



Fig. 94.— Brass Cap and Rack for Spring Blind Roller. Blind Roller. 


is shown in Fig. 95 ; it indicates the end sideways until the wire will just push 
where an ordinary — that is, a right-handed into the notch ; a couple of blows with a 
— rack and cap would be fixed, such ah that hammer and two or three close twists of 
illustrated. It is customary to camber the wire round the rod complete the fixing, 
all rods more than about 3 ft. long ; this Assuming a spring roller to be at hand, it 
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is first of all fitted into the box or bracket 
fixings intended for it. The spindle or rod 
must not be constrained endways. If all 
is right, the cloth may be attached (Fig. 
95 will show how it is to go) to a properly 
marked roller. Of course, rollers having a 
rack and cap can scarcely be fixed wrongly ; 
the rack and cap shown by Figs. 91 to 95 
arc suitable for fixing on the end marked 



with a cross, and are to be to the right 
hand of a person facing a room window 
at which it is intended to be fixed. In 
fixing the cloth, a line is ruled upon the 
roller, and the blind brought to the line 
and tacked with wrought tacks to the 
roller only whore the blocks are situated; 
the rest of the fixing must be done by 
sewing. If the blind is made to wrap 
round the roller the reverse way, a pair of 
folded ec][ges will beproduc:d, so making a 
nice straight line to sew to, and if the pre- 
caution has been taken to wind a strip of 
web or tick spirally round the rollet, and to 


sew into it as well as the blind, all will be 
satisfactory. Charging the spring consists 
in winding the spring a few turns ; draw- 
ing the blind down increases the charge, 
so do not overwind. There arc two ways 
of charging the spring of an outside blind 
— either the rod may be wound the reverse 
way with the charging iron, shown in Fig. 
98, or its equivalent ; or the roller with the 
blind attached may be put into the place 
prepared for it, having the blind rolled up 
smoothly, and a few ties of cord to pr - 
vent it unwinding ; the roller may then 
be made to revolve in the same direction 
that it would in unrolling the blind. When 
it is judged that the spring has been wound 
enough (six to twelve turns ought to be 
sufficient), the tick can be affixed to the 



Fig. 100.— Part Section of Venetian Blind. 

bottom lath with a few tacks here^and 
there, and the ties taken off. ' In inside 
blinds the charging is more easily accom- 
plished, owing to the assistance afforded 
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by the rack and cap. When rollers have 
two separate spindles, take care to charge 
both ends equally, and if removed from 
the brackets, the roller must be replaced 
with strict attention to the mark which in- 
dicates the top sides of a cambered spindle. 
A little oil is of benefit to the springs, but 
any applied to the spindles must be of a 
non-drying character. It should be men- 
tioned that some of the figures in these 
pages illustratitig blind fittings have been 
reproduced from the catalogue of Messrs. 


hole being made in the centre of the lath. 
The size of the holes is J in. by f in., the 
ends being circular (see Fig. 101). These 
holes are made at each end for the co.d to 
pass through. The bottom lath is not 
pierced the same as the intermediate ones, 
the hole in the former being made only just 
large enough for the cord to be inserted. 
The cord is then tied in a knot underneath, 
and when finished is covered by the tape. 
The top lath is prepared to match the inter- 
mediate ones, the cord for applying the 



Fig. 101. — Part Plan of Top Lath of Venetian Blind. 

Figs. 102 and 103.— Part Plan and Section of Top Rail of Venetian' Blind. 


Tidmarsh and Sons, the well-known Islington 
firm. 

Venetian Blinds. — Fig. 99 shows a Vene- 
tian blind open and let down its entire 
length. The construction is very simple. 
The top rail is ] in. thick by 2J in. wide. 
The top lath is Ihick by 2} in., and 

the length is according to the width of the 
window for which it is required. The in- 
termediate laths are prepared from clean 
yellow pine, in. wide by a full J in. 
thick. They are planed quite smooth and 
regular in thickness, with the edges slightly 
rounded, as shown by Fig. 100. For all 
ordinary blinds, the length from the end 
of the lath to the cord hole is 6 in., the 


louvres being fixed on the opposite end to 
that from which the blind is drawn, as is 
indicated in reverse by dotted lines on Fig; 
101. The top rail is prepared as shown 
in Fig. 102. The wheels on which the 
cord works to draw the blind are made of 
boxwood, turned in a lathe. They have a 
hole in the centre about ^ in. in diameter, 
and are fixed to the rai by means of a wire 
nail (sec Fig. 103). The nail is driven 
in from one side, and s so short as not to 
protrude from the opposite edge. Fig. 103 
is a section through b b (Fig. 102). The 
distance to fix the wheel is determined 
by the distance from the end of the lath 
at which the hole is bored. The cord will 
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run over the top and pass directly in the 
centre of the hole in the laths. Ihe rollers 
on which the 1ou\tcs arc adjusted arc fixed 
from the top of the rail (see Fig. 102). A 
nail without a head is driven partly into 
the rail at c (Fig. 102), and the other end is 
let into the rail, so that when permanently 
fixed it lies quite level. Fig. 100 shows a 
section through A A (Fig. 102). The ladder 
tape is woven in one piece, the ladders 
heiiig quite parallel and equally distanced. 
The proper length of the blind will be ob- 
tained by counting the number of spaces ; 
thus, 2dn in. (exclusive of the thicknesis of 
the lath) will go into the total height of the 
o])ening -that is, from the bead on the sill 




Figs. 104 and 106.— Two Views of Brass Checks 

for Venetian Blind. 

to the hi^ad of the frame. Figs. 101 and 105 
show respectively ])lan and section of the 
brass checks that are fixed on to the top 
of the top rail. The cords pass through 
the check at A and n. The weight of the 
blind brings the tumblers into action, and 
so keeps the blind in position. The cords 
are released in raising the tumblers by 
})ulling a counter-cord. Information on 
colouring Venetian blinds is given in a para- 
graph to be found later in tliis book under 
the main heading ‘‘ Painting.” 

Blotting-paper 

Blotting-paper, which, besides removing 
wet ink marks, is of use in removing dry 
ones providing they are made with ferric 
ink, is prepared by immersing ])orous white 
paper in c. solution of 1 part of oxalic acid 
in 4 parts of alcohol, the paper being after- 
wards liiihg up to dry. The dry ink marks 
are moistened with water and the blotting- 
paper is used iu the ordinary way. 


Blues 

Laundry Blue. — The constituents c 
laundry blue are the ordinary artifici^ 
ultramarine blue and some binding materia 
preferably glycerine. The blue should b 
mixed with sufficient glycerine, diluted wit 
an equal volume of water, to form a model 
ately coherent powder, not a paste. Th 
mass should then be put in moulds an 
submitted to great pressure to form th 
cakes. One advantage of the glycerine i 
that it always retains moisture, and the blu 
cakes have a deep blue colour much darke 
than the powder. 

Liquid Soluble Laundry Blue, — Solubl 
blue for laundry use dissolves freely i 
water when properly made, and such solu 
tions arc sold as liquid laundry blue. Th 
water must be free from mineral substances 
espe(;ially lime, or precipitation may .occiii 
Rain water or distilled water and a goo 
blue should give a stable prcparatioi 
solution should be filtered throug 
several thicknesses of fine cotton (?lot 
before being bottled ; or, if made in larg 
quantities, it should stand some days t 
settle, the top portion being then syphone( 
off for use, and the bottom portion can b 
filtered. The soluble blue is said to b 
potassium ferri-ferrocyanidc, which can b 
bought ready made, or can be prepared a 
liome by gradually adding to a boiliii 
solution of potassium ferricyaiiidc (re( 
prussiate of potash) an equal quantity o 
hot solution of ferrous sulphate, boiling fo 
two hours and washing the precipitate oi 
a filter until the washings assume a dar) 
blue colour ; the moist precipitate cai 
then at once ])e dissolv(Ml by the furtlic 
addition of sufficient w^ator. About 5 
parts of the iron salt are iicccssar}' to conver 
100 parts of the potassium salt into the blii< 
compound. 

Blueing: Metals (see Bronzing: Brass 
Bronzing: Copper, etc.) 

Boilers 

Cementing Boiler with Red-lead. — Repair 
ing a boiler with red-lead is not a usua 
method, but was adopted, as dcscidbcd in ai 
American technical paper, in the case of ai 
old boiler with a leaky seam, .not wortl 
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spending mncli money on. , Two 1 -in. holes 
were drilled through the butt strap ol the 
joint with a flat-ended drill, care being 
taken not to damage the shell itself. The 
lioles were threaded to the bottom with a 
set of gas taps, spacing the holes twice the 
distance apart that they were from the 
extreme ends of the leak. A quantity of 
i(‘d-lead putty, smooth as oil, free from grit, 
and not too tacky, was made ready. A bar 
of round stock wq,s threaded to suit the holes, 
with a square end to take a double wrench. 
The apparatus was subsequently known 
as “the putty pump,” and was used as 
follows : — One of the holes was half fllled 
with putty and the bar screwed down with 
the wrench ; this was repeated with eiuih 
hole alternately until no more putty could 
he squeezed down. Around the scrams and 
between the plates the putty could be seen 
s(iuoezcd through. Two plugs were then 
screwed hard down to their taper threads 
and cut off flush, thus making a neat job. 

Cementing Gourmet Boiler. — For a recipe 
for a cement for mending a broken Gourmet 
boiler, try (1) mixing white of egg to a paste 
with powdered unslaked lime, and apply to 
the cracks immediately. (2) Powder some 
glass extremely fine and mix to a paste with 
Hie requisite quantity of silicate of soda 
(water-glass). If the boiler is not merely 
cracked but broken, then, after cementing, 
the parts should be held together by binding 
round them some tinned-iron wire. 

Cementing Range Boiler. — “ Et na ” cement 
(Verity and Co., (^^all Lane, Leeds) is said to 
he suited for mending a cracked range boiler. 
The following might also be tried : Take 
two parts of sulphur and one part (by 
weight) of blacklead ; melt the sulphur in 
a pan and stir in the blacklead. It can be 
worked into the crack in the boiler with a 
hot iron. A plate afterwards screwed over 
to protect the part is desirable. It is seldom 
that anything more than a temporary repair 
in a range boiler can be made by the use of 
cement, and it would be better to put in a 
new boiler. A cement that bears a good 
reputation for special work of this kind is 
Ihirimachos, made by the Purimachos Co., 
nf Bristol. For temporary purposes, the 
cement of sulphur and blacklead above 
mentioned can be tried. 


Cleaning Copper Boiler. — Scour the copper 
with a pad of tow or any similar material 
that has been moistened with sulphuric acid 
and sprinkled with a little sand ; the pad 
must be kept well moistened with the acid 
as long as the rubbing is continued. If a 
trough of sufficient size is available, the 
boiler may be immersed in sulphuric acid 
for a few hours, and then scouring will not 
be necessary, as tlie acid will dissolve the 
oxidised surface of the copper. In either 
case, after the full surface has been removed, 
the copper may be brought to a fine polish 
by acouring with oil and fine emery powder, 
or with metal polish, and after scouring, 
finishing off with crocus powder. 

Cleaning Greasy Boiler Cc^rer. — Wash the 
cover several times with a sponge, some 
white soap, and lukewarm water. Hot 
water must not be used, as this will remove 
the paint. When the cover is quite free 
from grease, wipe it with a soft dry cloth, 
sprinkle some flour over, and lay it on one 
side for a while ; then give a final rubbing 
with a dry cloth or soft dry flannel. 

Cleaning Range Boiler. — The usual method 
adopted in cleaning out boilcTs at back of 
range fires is as follows : — First expose the 
lid of the boiler, which is beneath the hot 
plate behind the fire. With some ranges 
there is a loose part to the hot plate, which 
can be removed to expose the lid, but, with 
others, it is necessary to dismantle the 
range more or less. When the lid is clear, 
unscrew the bolts with a screw -hammer or 
spanner, and then loosen the lid by driving 
a chisel under it very gently. Assuming it 
is hard lime deposit that is to be removed, 
chip it all off with a hand chisel. Now clean 
off the old i)a eking material from the lid, 
and, after putting new packing on, bed the 
lid in its place and screw up. The parts of 
the range are replaced, and the fire lighted, 
to see all remains sound when the water is 
hot. Of course, the apparatus is emptied 
before the boiler is opened, and refilled after 
the lid is secured again. The best packing 
material for the lid is an indiarubber collar, 
which can be had, cut to order, for about a 
shilling. Or red and white lead can be 
mixed to the consistency of putty ; this, 
with some strands of hemp, makes a 
watertight joint. 
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Corrosion in Steam Boilers.— Corrosion is 
the gradual eating or consumption of the 
plates owing to the action of acids in the 
water or to electrolytic action. It often 
occurs in boilers which use the same water 
continuously from the surface condenser. 
To prevent' it, the feed water is rendered 
alkaline l)y the addition of soda, and rolled 
zinc is metallically connected with the 
inside of the boiler, so that no portion of 
the boiler is much more than b ft. from the 
zinc. This zinc wastes and must be re- 
newed when necessary. If the boiler is 
standing, soda may also be added to preyent 
corrosion. About 5 lb. of common soda 
per 10 cub. ft. of water is suflicient. To 
prevent corrosion on the outside of the 
boiler the latter is lagged and painted. 
“Pitting” explains itself as a local corrosion. 

Cutting Boiler Gauge Glasses. — These 
glasses are cut by a machine made for the 
purpose ; but the simplest way is to tie 
string, which has been saturated in pnraffin 
or similar oil, round the part which is to 
be broken and then set it alight. When the 
string has burnt out, and while the red-hot 
ashes arc on the glass, it must be plunged in 
cold water, when it will immediately break 
exactly where it is wanted. (See also 
“ Glass : Cutting Glass Bottles.”) 

Jointing Manhole of Range Boiler. — The 
best way of jointing the manhole of a high- 
pressure range boiler is to use an indiarubber 
collar, which can be purchased ready made 
in all sizes. These collars are clean to use, 
quick, and need no preparation. There are 
no such failures as occ.ur with an evenly 
made red-lead joint, and any slight leakage 
can be made good by tightening the nut. 
Tluu’e is, however, one fault with the rubber 
joint : the rubber softens when first heated 
and requires tightening up again, so that 
after the joint is made the water must be 
run in and the fire lighted before the work- 
man leaves the job. If rubber is not used, 
recourse must be had to red and white lead 
and hemp. A putty is first made by mixing 
moist w'hite lead and dry red lead to the 
consistency of ordinary glazier’s putty. A 
little of this is thinned wdth boiled oil to 
make a thick paint, and kept separately. 
With this the surfaces of the boiler and lid, 
where the joint comes, are first painted. 


The putty, with strands of hemp bedded ii 
it, is then put on the lid, and, when the lattei 
is in position and tightened up, a sound joiin 
is the result. Some workers prefer to choj 
the hemp up and thoroughly mix it in witi 
the putty. A piece of the mixture is thei 
taken and rolled into a rope shape with tin 
hands. It is coiled on the edge of the lid 
and then put on the boiler and tightened up 
Another way is to use a collar of soft card 
board, soaked in oil, in place of the coiled 
hemp. 

Leak in Cast-iron Boiler. — Usually it i; 
not of much use trying to stop a leak ii 
a cast-iron boiler by patching it. If tin 
leak is confined to a small area, the fault} 
pl^ce can be drilled out, tapped, and a pluj 
screwed in. This makes a lasting job. 1 
is necessary to make sure that the leal 
proceeds from a hole, for the spot where 
the moisture or drip is visible may not la 
the point at wdiich the leakage occurs. Ii 
may be at a joint, and in this case it cai 
be stopped, perhaps, by tightening up the 
bolts. 

Preventing Scale in Steam Boilers. — Sodii 
to prevent steam boiler scale is being usee 
largely ; the soda most suitable for tlu 
purpose is that known as “ 58 per cent 
ammonia soda,” this being the purest sochi 
made. When the boiler has been emptied 
and refilled, add just enough soda to turn 
the w^ater slightly alkaline — that is, to just 
turn red litmus paper blue. Whilst the 
boiler is working, draw off from the tap a 
little of the water two or three times a day. 
and test it wdth red litmus paper, whicli 
should turn blue ; if it does not do so, add 
soda. Once a day, or oftener if the water 
is hard, draw off the water from the lowest 
draw’-off cock until the water level falls 
half an iqch as indicated by the gauge ; by 
this means much of the deposited lime is 
run off and the time for clearing out the 
boiler is delayed. 

Repairing Galvanised Iron Range Boiler. 
— For repairing a range boiler of galvanised 
iron too thin to be tapped and stopped 
with a scaew plug, where the boiler leaked 
a perfectly round hole \vas made to take 
a J-in. bolt with a soft copper washer on 
the inside. The bolt and washer were 
secured together and dropped by a thrcail 
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iito the boiler through the hot water 
.[xuiing at the top ; a piece of thread also 
King from the bolt, and it was a simple 
natter to insert A wire through the hole 
nul catch this hanging thread. The bolt 
A as then drawn through the hole, and 
ijiother soft copper washer placed on the 
nitside. A cement composed of litharge 
iiid glycerine was worked into the hole 
)ctwecn the inside of the boiler shell and 
[he washer, and- some of the same cement 
A as put on the outside of the boiler shell 
inulcr the washer. Then the washers were 
Irawn up tight against the shell by the nut. 
\\1ien the cement had hardened the joint 
A'as found perfectly tight, and has since 
4ood for a considerable time. This methpd 
las been found serviceable for stopping 
loles ill iron tanks, pipes, etc., where re- 
placing the material would have caused 
•onsiderable expense. 

Rusty Boilers. — Copper boilers are gener- 
illy used where the water is soft, because of 
the difliculty in keeping iron boilers from 
rusting. Even galvanising iron boilers is 
:)f no use, as soft water attacks zinc just as 
freely as it attacks iron. Rain water and all 
>;oft waters attack iron somewhat vigorously 
iiid usually cause iron boilers and pipes to 
liscolour the water contained in them. 
Hard water is free from tliis fault, and the 
presence of lime in the water accounts for 
the difference. The remedy is first to 
'icrub out the boiler so as to remove as 
much rust as possible. Mix some freshly 
slaked lime with water to the consistency of 
thin cream, adding a little size as a fixative. 
When the boiler is clean and dry, well rub 
in a coat of the limewash. Let this dry, 
then give another coat, and, on this drying, 
the water may be turned in. This may 
[uove a permanent cure, or the operation 
may requin*. to be performed once or twice 
t year. This limewashing amounts to 
iitificially furring the boiler, and furred 
boilers give no trouble with rust. Lime is 
<ni active 02 )ponent to the rusting process. 

Boiling White (see Tinning) 

Bone 

Bending Bone. — If the bone is not very 
thick, prepare a solution of common washing 
soda and water, and heat to boiling point. 


t)5 

Immerse the bone, and boil for thirty 
minutes ; then, assuming it to be a bone 
mouthpiece, push through it a piece of 
soft steel wire the size of the bore of the 
bone, bend to the required curve, and 
withdraw the wire, leaving the bone to set. 
If the bone shows a tendency to go back 
to its original curve, bind a bit of soft 
doubled wire round each end, slip a bit 
of wood or metal between the strands, 
and screw tight after the manner of the 
“ stretcher ” of a bow-saw. Thick bone 
should be immersed in phosphoric acid, 
whiqh may require dilution. To soften bone 
and ivory of moderate dimensions, phos- 
phoric acid is poured into a flat glazed dish, 
and the material is placed •therein exposed 
to the air. Experience alone will determine 
the length of time required, but the articles 
should be taken out of the bath from time 
to time, washed in clean water, and tested 
for softness. 

Bleaching Bone. — Previous to the l)leach- 
ing proper, the bones should be boiled in a 
solution of soda to remove the grease, after 
which they may be placed in an earthen- 
ware pot and covered with a mixture of 
equal volumes of hydrogen peroxide and 
dilute ammonia. If the earthenware pot 
be now j)laced in a warm situation the 
bleaching will proceed rather rapidly, a final 
washing in water being all that is require{l. 
A mixture of e([ual parts of ammonia (weak) 
and liN'drogen j^eroxide, followed l.)y clear 
water, may be used as baths for bleaching 
bone. 

Cleaning Bone. — Stains partly due to fat 
or grease can b(^ removed by soaking the 
articles for twenty-four hours in benzene, 
and allowing to dry slowly. Many other 
stains and discolorations can be removed by 
steeping the, bones in a solution of hydrogen 
peroxide to which a little ammonia has been 
added to render it alkaline, as shown above. 

Hardening Bone. — Bones can be hardened 
and the soft pores closed l)y soaking for a 
week or two in a solution of silicate of soda 
1 part and water o parts, and then for a 
similar length of time in chloride of calcium 
solution 1 part and water 3 parts. The process 
could no doubt be hastened by boiling the 
bones alternately in these liquids. It will 
be best to rinse the bones in water after the 
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first treatin(*nt and before putting tliem in 
the second solution, otlierwise there will be 
formed on the outsides of tlie bones a 
dejmsit which will render them unsightly 
in appearanct*. 

Whitening Bone.- Bone has a great 
tend(‘ncv to hec»)nie yellow, both by use 



Fig. 106. — Book Sheets being Sewn to Tapes, 

and by exposure to the atmos 2 )her(*. For 
commercial and artistic uses the l)ones are 
steamed at a very liigh temperature, and 
in this way all the fatty matter contained 
therein is extracted. After the bone is 
dressed witli file and scra])er, polish with a 
revolving brush with whiting and water, 
and finish in the same way with dry whiting. 

Books 

Binding Books without Tools. — For ])inding 
books without tools all that need be pro- 
vid('d is a little melt(‘d glue, some paste, a 
needle and stout thread, some white and 
coloured ])a])ers, and a few other trifling 
items. Arrange the sheets to be liound in 
order, beat thi'in even at the back and liead, 
and subji'ct tlu’in to a heavy pressure betwemi 
two ilat surfaces by piling weights on them. 
Now tak(' two pieces of tape iu. wide, 
and each :! in. lojiger than the width of the 
back of the book. HtilTen the tape by 
drawing it through ])aste, and then let it 
dry belore use. Fold tin* pieces of stiff tape, 
and pliice the shei'ts within them in such a 
position that the t\vo tajics A (Fig. jot;) will 
divide the back into three equal lengths. 
A\ Idle the sheets are pressed down tiiinlv 
with the left hand, with a lead pencil draw' 
a line down eac h side of the lanes, and two 
other lines, edcli one dividing that part of 
tlie bac'k outside the ta])es int(» equal por- 
tic»ns. Ihof^o lines mark the place for the 


entrance of the needle. The sheets arc to 
he sewn on the tapes as in Fig. lOG. When 
the book is sewm, the threads fastening each 
sheet are seen outside the tapes. The back 
must now receive a- coating of glue, not too 
thin, after w hich it may be left to dry. Then, 
the glue being hard, the book may be cut 
on the edges with a straightedge and a 
sharp knife. The back must next be rounded 
by tapping wdth a hammer, which may bo 
helped by a gentle pulling at the tapes. 
For the covers, use the thinnest millboard. 
Cut tw'o pieces of this to proje(;t about J in. 
over the head, foot, and fore-edge of the 
book, and glue them in position on the pro- 
jecting tapes, which will adhere to their 
inner sides. Over the tapes glue strips of 
coarse canvas b (Fig. 107), each strip being 
1 in. wdde by fi in. long ; then glue on the 
02 )en back. When this glue is dry the 
volume may he covered with 2 )aper, clothe 
leather, or vellum. Vellum must be lined 
lirst w'ith clean white paper firmly })asted 
on it, and cloth covers must be fastened with 
glue ; instead of gluing the tapes to the 
boards, cut a cloth cover large enough to 
allow for overlapping and for tlie wddtb of 
the back, glue the covers on the cloth 
])arallel wdth each other, and turn in the 
(doth round the edges. When this is dry, 
the hook may be placed in the cloth cover. 



Fig. 107.— Bound Bock showing Canvas Stiips 
Glued Over Tapes. 

tlic tapes glued to the inner sides, the ojien 
back lo the back of the cloth, and the 
strengthening canvas glued over the tapes ; 
finally, the end papers being fastened down, 
tlic volume is tinished. It will look a 
homely affair, hut it will cost little beyond 
the trouble and wdll effectually preserve the 
volume. For many volumes published in 
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numbers the publishers supply covers ; these 
may be securely fastened on by this simple 
method. 

Binding Books with Home-made Tools. - 

Below is described the method of case- 
binding, that is, the binding of serial publica- 
tions in the covers specially issued for them. 
To make the sewing frame (Fig. obtain 
a smooth board about 2 ft. by 1 ft. (> in., 
and on the long side, d in. from each end 
and in. fron\ the edge, cut a slit a about 

in. wide. Now get two pieces of wood 
1 ft. long by 1 in. square, and nail them 
upright, one at each end of the slit ; and 
across the uprights secure another of equal 
thickness. For making the press (Fig. lOlJ) 



Fig. 108. — Bookbinder’s Home-made Sewing 
Frame. 

two pieces of wood 2 ft. G in. long by about 
5 in. s(piar(‘. will be recpiired ; also two bench 
screws, which can be bought for half-a- 
crown. Th(^ lengths of timber are to serve 
for the cliccks of the press, and a hole must 
be bored in them, about 2^ in. from each 
cud, large enough to admit the screws. To 
j)ass the screws through the holes, it will 
be necessary to remove* the small blocks 
of wood conraining the thread oJi which they 
turn. These are afterwards screwed on 
again and nailed to the press, which screws 
U]) quite easily, arid with the ])ress jun can 
be tightened as firmly as required. A stand 
like that shown in Fig. 110 will be recpiircd 
for the press. A strong box will serve the 
purpose admirably. It should lie strongly 
made of lengths of wood 2 in. or *1 in. thick. 
Several pairs of backing boards will be 
required, varying from 0 in. to 1 ft. G in. 
long by 4 in. wide, and about h in. thick ; 
the use of these will be explained later. 


G7 

Any ordinary hammer will do for this work, 
but the larger the head the better. A saw 
with very small teeth will also be wanted. 
The glue pot and brush need no description. 
The glue is broken into small jueces, placed 
in the jar, and covered with water. It is 
allowed to soak all night, and then the jar 



Fig. 109. -Home-made Lying or Laying Press. 


may be placed in a saucepan of water and 
put on the fire to boil. Some good adhesive 
paste will also have to be made. White 
paper, which is used for end papers or fly 
leaves, can be bought at the stationer’s at 
about sixpence a quire. An ordinary darn- 
ing needle and a skein of strong thread 
complete the outfit. The tools a nd materia Is 
all being ready to hand, the work of binding 
may be liegun. Having placed the numbers 



Fig. 110. Stand for Bookbinder’s Press. 


in proper ord(T, detach the covers and the 
advertisements, and take out all wires ; 
then dissect the numbers section by section. 
Next place the numbers between the backing 
boards, and knock them together on the 
press until all the sections are level. Then 
screw them up in the press, leaving the. 
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liacks sticking out llucc or four inches. 
Eight across the l)aek, find exactly in the 
centre, inak(‘ an incision with the. saw 
about in. decj) ; two more an inch or so 



Paper-backed Book. 

from (‘ach end ; and then two others at 
equal distances between the centre and the 
end. These, saw'-kerfs should be just large, 
enough to receive and liid(‘ the cord. The 
book is now ready for sewing, Hdiree pieces 
of cord or twiiu'. are fastened to the bar of 
the sewing frame, brought through the sbt, 
and securi'd underncfith. They must be so 
arranged as to fit. into the saw -kerfs. Find 
the centre of the first section of the book, 
and place it l(‘vel with tlu‘ striug.s, and com- 
mence sewing by ])ushing tin* ne(*dl(‘ through 
tlu*. lirst hole and out. at tlu' next, round tlie 
string, and in again at the sanu^ hole, out 
fit the third round tlie string, and in again, 
and so oji until the first s(‘ction is secured 
firmly to tlu* strings. Then place second 
section in position, sew biick again in pre- 
cisely the same way, and tie the ends 



Fig. 112.— Book standing on Fasted Calico. 


of the thrcful. Repeat the sewing with 
civil section until all are secured to the 
strings. A\hcn one needleful of thread has 
been exhausted, the needle must be re- 


threaded, and the ends tied. The book 
must be sewn with one continuous thread, 
and care should be taken that all knots are 
securely tied. The volume when sewn is 
removed from the frame by cutting the 
strings. The end papers or fly leaves must 
now be added. Fold a sheet of white paper 
of the right size, and with a very thin streak 
of paste along the folded edge affix it to 
the first page of the liook ; another sheet is 
folded and pasted in the same way to the back 
page. They are then left to dry. Any local 
printer wdll trim the edges of the book, to 
make it lit the case, for a few pence. After 
the edges have been cut, brush a thin coating 
of glue over the back ; and when it is nearly 
dry, la}’’ the book on the top of the press 
with the back on the farther side. Now 
hammer evenly along the back, steadying 
the book with the left hand ; then turn the 
volume over and repeat. Continue this 



Fig. 113.— First Cover Trimmed in course of 
Binding Paper-backed Book. 

operation until the volume presents a round 
back and a concave fore-edge. The next 
2 )ro(;ess is to biudc the book. Place the 
backing boards just under J in. from the 
back of the book, one on each side, and 
screw firmly into the press with as much 
pressure as possible. The sections arc then 
knocked over with the hammer, until they 
reach the backing boards ; it requires a 
little practice to fio this evenly and well. 
When the book is taken from the press, it 
will be seen that the last process has pro- 
duced a ridge, into which the cardboard 
covers arc made to fit. Examination of 
any bound book will make this clear. Cut 
off the strings quite close to the back, and 
return the book to the press, leaving the 
back standing out 2 in. or 3 in. A strip of 
linen almost as long as the book, and 3 in. 
wider than the back, should now be cut. 
Glue the back of the book again, and put the 
linen on so that an equal portion overlaps 
on each side ; and over this glue a piece of 
brown paper the same size as the back. 
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The book is now ready for fixing into the 
case. Leave an equal margin of cover all 
round, and paste the linen and the first 
sheet of white j)aper to the inside of the 
cover, at both the beginning and the end 
of the book. It should then be put into the 
press immediately, and left until thoroughly 
dry, when the volume is bound complete. 

Binding Paper-backed Books. — Many cheap 
editions of books, especially of music books 
such as oratorios like the “ Messiah,” 
etc., are published in paper covers. With 
constant reference these covers soon 
l)ccome somewhat dilapidated, but if 
l)ound in brown paper the covers arc 
strong, and the backs are limp, allowing 
the books to be rolled. In beginning to 
bind, first cut off the front covers and backs, 
but keep them, as they will be wanted. 
Next, on the back edge glue a piece of linen 



Fig. 114. — Securing Second Cover to Book. 

or calico a litth'. longer than the back of 
the book and 2h in. wide. Take care there 
is no loose paper on tlu^ edge, and press the 
glue well in - see Fig. ill. When this is dry, 
take a piece of brown paper a little larger 
than the book when open, paste (do not glue) 
the calico A, and place it on the brown paper, 
as shown in Fig. 1 12. Ornaments or anything 
else suitable will keep the book in position. 
When dry, bend the paper backs on the 
leaves of the book, kee])ing the edges sharp 
on the back, as at n and c (Fig. 1 1. ‘3), and with 
a knife cut off the projecting paper nearly 
level with the leaves. Next cut a piece of 
brown jmper about 1 in. larger all round 
tlian the book when open, and paste the 
whole surface; of one side ; also 2>nste the 
two new outsides and back edge of the 
book, place the book on the big sheet, and 
out pieces away, as shown in Fig. 114. Next 
turn the flaps over, as in Fig. 115, and then, 
when dry, to make a finish inside, paste 
white or tinted paper inside the covers, 


leaving about ^ in. margin all round. When 
dry, bend the covers on to the leaves, again 
keeping the edges b and c sharp. Now 
trim the edges of the printed title-cover and 



Fig. 115. Second Cover secured to Book. 


paste it on the front brown-paper cover, 
and treat the back in the same way, if it 
is sufficiently ornam(*ntal. ^ Do not open the 
covers till they are quite dry, and then make 
an indentation about in. from the edge 
with the thumb-nail, as r> (Fig. 11.3). Then 
bend the covers over, as shown at d (Fig. 116). 
This will prev'ent rhe backs leaving the 
binding, as when the backs are opent;d the 
part which is glued to the leaves is not 
affected. To make a finish, the name and 
volume should be written on the back edge, 
as in Fig. 116. Thin bookbinder’s cloth or 
American cloth may be used if a more 
durable binding is desired. The success of 
this method of binding lies in not being in 
too great a hurry to proceed from one stage 
to another — that is, in not beginning before 
the parts are thoroughly dry, and thus 
destroying the neatness of the job. 

Book Covers, Cleaning and Reviving. — 
I’o clean up the covers of books, whether 
bound in calf or morocco, the following 
method may be employed. Obtain a piece 
of Para rubber ; if this is not soft, heat it 



Fig. 116. — Book in Binding, Complete. 


over tlie fire or gas, for hard, square edges 
would produce scratches on the covers. 
With this rub over all the gilding on the backs 
and sides, gently at first and a little harder 
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afterwards ; this should make the gilding 
(dear and f)right. Now prepare somo paste- 
water, inilx^ing Hour with water till it is as 
thiek ns good milk. With this wash over 
the leatli(‘r, using a sponge. Take care not 
to touch the cloth or any of the gilding. 
To clean tlie cloth sides, heat up in a dish 
the white of an' egg until it becomes a solid 
mass of dry-looking froth ; allow this to settle 
into an amber-coloured liquid (glair), and with 
this wash ov(‘r the cloth. Have plenty in 
the s[)onge and work (piickly in a circular 
motion, taking care not to go over the same 
part twice. I\)r some cloths a weaker 
solution must be used, so add as much water 
as will make twice the quantity. If this 
glair is not properly beaten up, the sides of 
the book when dry will have a nasty glaze, 
which will turn wdiite and spoil the appear- 
ance. To remove scrat(dies in morocco, if 
the skin is not broken, damp the i)art with 
hot watin*, and l)eat with a clotlms-brush, 
holding it by one end and b('aling with the 
point of the other ; this will raise the grain, 
and if the scratch is slight the effect desired 
will be gained. If not, while still da.mp, 
take a fine sewdng needle and with the point 
carefully lift the leather in the scratch, 
working with tlic grain, and afterwards 
damp again and use the brush. If the skin 
is broken, use tlie needle and ])ick up all the 
edges of the scratch on both sides, rub in a 
little thin paste, and lay down the edges, 
using the needle so tliat each little piece 
may l^e carefully replaced in position. Rub 
olf any surplus paste with the sponge. 
When (hy go over it with the needle, stroking 
where necessary wilh the grain of tlie leather. 
For calf, instead of the needle and brush 
use a l)one folder or handle of a tooth-brush. 
Damp the part iirst witli liot 'water, rub on 
a lidle paste wdtb tlu' linger, and rub well 
witli tlie folder, taking care to keep it flat 
or more marks will be made. Wash again 
4ind allow to dry. Repeat tlie operation if 
niH-essarv. If the skin of calf lias l>c<‘n 
broken, the method of pasting down must he 
employi'd, using the folder instead of the 
brush. 

Book Covers, Removing Labels from. — 
The 'only successful method of removing 
labels troin the Ijaeks of books is to soak 
the labels thoroiigldy with water. With 


leather-hound hooks there should be no 
difficulty, because clean wat(3r docs not 
injure the leather. Apply clean hot water 
carefully and freely to the label, using a 
small camel-hair brush. Allow the water 
to soak thoroughly, and the label will peel 
off without tearing. The gum left can he 
wiped off with a sponge. Cloth-bound 
books may be treated similarly, but tln^ 
water must not be allowed to touch the 
cloth. When the label is removed, wipe 
the entire back with weak glair (see the 
end of the paragraph below : “ Book Covers, 
Removing Stains”). If the work is done 
carofulhq there should he no mark left 
where the label has been. 

Book Covers, Removing Stains. — Clue 
stains on paper covers will have to bo 
scraped or chipped off. When the binding 
wires have been removed, the sections can 
be easily tak(m apart. The best tool to 
use is a blunt table knife. Lay a section 
flat 'upon the table, with the fold to I ho 
right hand. Hold it in jiosition with the 
left hand ; then take the knife in tlie right 
hand, and, placing it almost Hat upon tin*, 
section, work the blade outwards to the 
fold ; by this means the glue will be chipped 
olf. Turn the setdion ovtu’ and treat in tJic 
same manner. Then lift the section up and 
draw it through the fingers. The details 
may have to l)c varied .a little according to 
the (piantity of glue that has to be removed. 
The knife only must be iiscal, and care must 
be taken not to cut or tear the sections. It 
is ratlier a liopcHoss task to attenqit to 
remove oil stains from a book cover. The 
following method may, however, be tried : — 
Make up a pad of a few pieces of good blotting- 
pa.por. Lay this over the stain, and press 
on it a hot flat iron. CVmtiniie this troat- 
ineiit for some time, occasionally lifting 
the blotting-paper to examine the spot. 
(Aire must be taken that the heat from the 
iron does not injure the cover. Now make 
small pad of cotton-wool, well soak it 
witli benzine, and witli this wash the entire 
cover, taki7ig care not to rub or to apply 
the benzine in patches. Let the washing 
be done with broad, swift strokes from side 
to side of the cover, and from top to bottom. 
AYlieii waslied, allow to dry thoroughly. 
When the benzine is applied, the coyer will 
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probably look black, or very much darker 
than it was originally, but this will pass 
away, and with it possibly the oil stain. 
^^When using benzine, keep it well away from 
artificial light or fire, as it is highly in- 
flammable. Use it in a cool room in day- 
light. After the cover has become dry, it 
can be washed again and again. . A (doth 
cover mark(^.d with water stains can be 
greatly improved if washed over with 
glair, which is made as follows ; — Break an 
egg over a jam-pot, and allow only the 
white to fall in, kee2)iiig back the yolk. 
Beat it up into a dry froth, and allow to 
settle. A(ld about ^ pt. of water, and wash 
over the books, using a sponge, and allow 
to dry. This, although not removing the 
spots, will render them less unsightly. 

Book Edges, Gilding (see Gilding). 

Book Leaves, Removing Stains. — When 
ink stains arc of long standing, it is doubtful 
whether they can be removed, but the 
following may be tried. Make a solution of 
chloride of lime and a solution of oxalic acid 
' in separate bottles. The strength is im- 
' material ; about one pennyworth to a pint 
of water for each will do. Take a sheet of 
clean white blotting-paper the size of the 
hook-leaves, and on it lay one of the stained 
h'aves. Mix about equal quantities of the 
al)ove solutions in a saucer. Saturate a 
small jhece of soft sponge or cotton- wool in 
the solution, daub it carefully over the 
stains so that tlie pa])er will become thor- 
oughly wet tiil’ough, then allow to dry, if 
]:)ossilde in the sun. Do one leaf at a time, 
and if the stain has not been removed with 
the first application, repeat again and again. 
This will have no detrimental elicct on the 
])riiiting wliatever, but the paper will be 
spoiled if it is rubbed while applying the 
solution or while damp. The above may be 
tried for tea stains as well. With regard 
to slight paint stains, if turpentine does not 
remove them, try a mixture of alcohol and 
chloroform ; but before doing so, place 
several thicknesses of blotting-paper below 
the leaf to prevent other pages being stained. 
If this does not remove them entirely, 
try rubbing gently with a piece of soft 
bread. 

Paste, Bookbinders' (see main heading. 
Paste). 


Re-casing Books. — It is here described 
how to treat books bound in publishers’ 
covers which have become loose and untidy 
through usage, it being required to take 
them out and put them back again in the 
same covers. Ordinary cloth-bound books 
are never very strongly bound, and in a short 
time begin to show signs of wear. When in 
this state, the best remedy is to take them 
out of the cases or covers, re-sew them, and 
return them to the original cases. This 
work is well within the range of the amateur 
bookbinder. Turn both l)oa,rds back from 
the book as shown in Fig. 117, and cut down 
the joint at a. The knife used should be 
sharp, as it will have to cut through the tape 
or c.ord on which the book has been sown, 
and also the lining of the back. But care 



Fig. 117. — Removing Leaves of Book from 
Case. 

must be taken not to cut the case. Lay the 
c.ase aside and take the book to pieces. 
This operation is called pulling ” or 
“ taking ” down. Lay the book on the 
bench or table with the back to the left 
hand and the front upwards. Separate the 
half of the end paper carefully from the 
book, and retain it, as it will be used to keep 
the book clean. Turn over the leaves until 
the first signature mark is seen. This will 
probably be found at the bottom right-hand 
corner of p. 1 of the book proper (the title- 
l)agc and prefatory matter coming first), 
and will either be the l“tter B or the figure 
Grasp these pages tightly in the left hand, 
and while bearing on the remainder of the 
book with the right liand, pull them outwards, 
when the stitches will be exposed. Gut the 
stitches carefully, and the sheet will come 
away. Open this part, which has been cut 
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away, in the centre, and clear out all the 
threads. Close the sheet again and scrape 
the glue from the back. Lay this portion 
aside at the left hand, with the front down- 
wards. Then turn over the book again 
until p. 17 is reached ; the signature mark 
will 1)0 found hero in the same position. 
This time it will be C or o. Cut this off as 
])ef()re, and go through the entire book, 
cutting and removing the threads, always 
looking for the signature before cutting. 
Books are not all made up in the same way. 
Some have their sheets folded into IG pages, 
and others into 8 or 32 pages. But they all 
have signature marks, and these are gener- 
ally found at one of the bottom corners of 
the 2 )roper page. Each sheet as it is cut 
and s(‘Taped is laid on the toj) of the former 
with the back of the sheet upwards, so that 


Fig. 118 . —Repairing Case of Book. 

when the book is all taken to pieces, it will 
be in proper order. The halves of the end 
papers are also laid one on the front and one 
on the back to keep the book clean. Do not 
attem])t to tear away the tape or lining of 
the back. If it is found to be a hindram^e 
while taking down tlie book, cut it away in 
piec(\s as the work proceeds. If it is forced 
away the book will be torn. The back of 
the sheets* will be found to be bent more or 
less. This is called the joint, and it will 
have to be; hammered off or flattened. Take 
up the first few sheets and hammer them 
along the back with a bookbinder’s large- 
faced hammer while they are on the 
bench. Proceed until all the book is 
hammered quite flat. When this is done 
the book will be ready for sewing. It may 
be sewn on cords or tapes as desired. After 
sewing, a pair of end papei’s are attached, 
and the back is glu(*d. When the glue is 
nearly dry, the back is hammered to make it 


round . It is then put into the lying press {$e 
Fig. 109) between two boards called jointin 
boards, and the back is hammered over th 
boards so as to make the joint. Now tak 
the case and clean it from all loose pieces o 
paper or tape which may be found on th 
inside of the boards. Make it as clean am 
smooth as possible . It may also be torn at th 
joint. In mending this, do not attemp 
to sew it by drawing the torn pieces together 
The proper method to adopt is carefully ti 
lift up the cloth on the bS,ck and the side 
If a table knife is used it can be slippec 
underneath, and the cloth raised withou 
further tearing. When this is done, a piec 
of bookbinder’s cloth is cut to size, glued 
and inserted under the cloth of the case 
and this again glued down on top. Fig. Hi 
shows this elearly, the dotted lines indicating 
the patch. A strip of brown paper shouh 
also be glued over the whole back of the case 
This will, of course, strengthen il? great!}' 
The book is now again taken in hand. I 
it has been sown on tapes, these are glued o 
pasted down to the sides of the book. I 
sewn on cords, the cords must first lx 
scraped thin and pasted on the book. J 
piece of muslin or mull is cut J- in. shorte 
than the back of the book, and I in. broader 
The back of the book is glued and the muslii 
put on, allowing | in. to overlap on the sides 
This is rubbed down ctirefully to make i 
adhere well to the back. Over this liniiq 
glue a strip of brown paper, which must noi 
overlap on the side. Now fit the ])ook int( 
the case. Open one board and glue the em 
paper, taking care that the glue is put undei 
the muslin as well as over it. Close thi.' 
board carefully and turn over the book, am 
repeat the opcTation on the other side 
Place the book betNveen boards, and then int( 
a press, or lay heavy weiglits on it and leav( 
it to dry. 

Boots and Shoes 

Black Canvas Shoes, Re-dyeing. — To re 

dye a pair of black canvas shoes that hav( 
worn white, well wash the shoes and lei 
them dry, then apply one or two coats o 
a solution made as follows : — Half fill i 
half-pint botiie with methylated spirit aii< 
then add 1 oz. of extract of logwood (2(1. 
and twopenny worth of tincture of steel 
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When dissolved, fdl the bottle up with 
water. Shake well before using. 

Black Finishing Ink. — The following arc 
recipes for making a quick-drying black 
ink for finishing boots : — (1) One pint of 
alcohol, IJ oz. of tincture of iron, 1 oz. of 
extract of logwood, 1 oz. of pulverised nut 
galls, J pt. of soft water, and ^ oz. of sweet 
oil. The oil must be mixed with the alcohol 
])efore adding the water and other ingre- 
dients. (2) Soft water, 5 gal. ; bring it to 
a boil, and add 8 oz. of pulverised logwood 
extract, keeping it on the lire for three 
minutes only ; then remove, and stir in 
2^ oz. of gum arabic, 1 oz. of bichromate 
of potash, and 80 gr. of prussiate of potash. 
(3) Soft water 1 gal., extract of logwood 
1 oz. ; boil till the extract is dissolved, take 
from the fire, and add 2 oz. of copperas and 

1 oz. each of bichrpmate of potash and gum 
arabic, all well powdered. 

Black Polish, Liquid. — (1) Boil together in 
a pipkin, 1 pt. of linseed oil, J lb, of mutton 
suet, J lb. of beeswax, and a small piece of 
rosin. W’hcn the mixture becomes luke- 
warm, apply it with a soft hair brush. 
After two applications the boots will become 
waterproof. Grc^at caution must be ob- 
served in mixing, as it is v(‘ry inllammable. 
(2) 4 oz. of gum arabic, J-J- oz. of treacle or 
coarse moist sugar, J pt. of good black ink, 

2 oz. of strong vinegar, 1 oz. of rectified 
spirits of wine, and 1 oz. of sweet oil. Dis- 
solve the gum in the ink, add the oil, and 
shake together Tintil they are thoroughly 
m'xed ; then add the vinegar, and lastly 
the spirit. Keep in a tightl 3 ^-corked bottle, 
(o) f oz. of lampblack, I dr. of indigo in fine 
])owdcr ; put into a mortar and mix. Hub 
them together wuth a mucilage made by 
dissolving 4 oz. of gum arabic in ^ pt. of 
strong vinegar to form a thin paste ; then 
add gradually 1 oz. of sweet oil, and stir them 
together until thoroughly mixed. Then 
iidd 1|- oz of treacle, and afterwards, 
successively, 2 oz. of strong vinegar and 
1 0^. of rectified spirit, and l)()ttle for use. 
(2) iind (3) are mostl}^ used for dress boots 
and &pes, and are applied to the leather 
with a^t of sponge. (4) Mix together 2 pt. 
of vine^^ and 1 pt. of soft water, to which 
add Jib. ofilogwood chips, crushed small, J oz. 
of best soft soap, and i oz. of isinglass ; 
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mix these ingredieilts well while simmering 
over a slow fire until the mixture boils (in ten 
or fifteen minutes). Then strain through 
a fine sieve ; when cold, the polish is ready ^ 
for use. Apply with a sponge. These 
polishes should be laid on as thin as possible. 

Black Polish, Paste. — For making a paste 
polish similar to “Nugget” polish, (1) 
procure 10 lb. of bone black, 2J lb. of 
sulphuric acid, 2 pints of good cod-liver oil, 

2 lb. of treacle, 2| oz. of powdered Prussian 
blue, and some stale beer. Mix the acid 
with the bone black and well stir, then add 
the oil, the treacle, and the blue, and well 
mix the whole together ; finally, reduce 
to suitable consistency with the beer. 
(2) Melt 2 oz. of asphajtum and 3 oz. of 
beeswax in* a glazed vessel over a fire, 
then remove, and stir in two spoonsful of 
spirits of wine or methylated spirit, | oz. 
of lampblack, and ^ dr. of powdered Prussian 
blue, with sufficient castor oil to form a 
paste. Work this well together, and keep 
in closed tin boxes. Apply with a soft 
sponge ; only a little at a time is required 
when using. 

Blacking, Liquid. — For a really good liquid 
blacking take of veiy finely powdered ivory 
l)lack 2 lb., molasses lb., sperm oil 
^ pt., and mix well ; then add 1 oz. gum 
arabic dissolved in ^ pt. of strong vinegar 
or stale beer, and mix this with the former. 
Let it stand twenty -four hours, then add 
e3 to 4 pt. more of vinegar, or strong beer ; 
stir briskly for a quarter of an hour, and 
again once a day for a week. It is then 
ready for use. Another recipe for best 
quality blacking is : — Ivory black 15 oz., 
treacle 15 oz., sperm oil 15 dr., oil of vitriol 
15 dr., and common vinegar *2J pt. Mix 
the black, vinegar, and treacle together ; 
then the sperm oil and vitriol separately, 
and add to the other mixture. The following 
has been given as a recipe for Day and 
Martin’s liquid blacking : — Thoroughly mix 
together .finely- ground animal charcoal, or 
bone black, and sperm oil. Raw sugar 
mixed with a little vinegar is added, to- 
gether with a small quantity of dilute sul- 
phuric acid. The latter gives the mixture 
a pasty consistency. Vinegar is then added 
until the whole is thinned, and the blacking 
may then be bottled. 
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Blacking, Paste.— (1) Mix 8 parts of 
ivory black, 4 parts of treacle, and 1 part of 
sweet oil ; then add 2 parts of oil of vitriol 
diluted with 4 parts of water. Add water 
or stal(i beer to produce required consistency. 
(2) Melt together mutton suet 2 oz., pure 
})eeswax 0 oz., fine powdered sugar candy 
(i oz., soft- soap 2 oz., lampblack 2 oz., 
indigo ill fine powder J oz. When thoroughly 
incorporated, add J pt. of oil of turpentine. 
Keep in pots or tins. (.1) Superior blacking : — 
Mix together 3 lb. to 4 lb. of lampblack, 

\ lb. of animal charcoa.1, moisten with 
glycei’ine, and add 5 lb. of molasses. Melt 
2J oz. of jiure guttapercha in an iron ^vessel 
over a tire, ami stir in first I pt. of olive oil 
and then 1 oz. of stearin. Add the warm 
mass to the former mixture, and then add 
a solution of 5 oz. of gum Senegal in 11 pt. 
of wetter, and i dr. e.a.ch of rosemary and 
lavender oils. (4) Rub together 1 lb. of 
molasses, 1,^ lb. of ivory black, and 2 oz. of 
sweet oil, and add a little lemon juice, or 
strong vinegar. (5) Rub together 7 lb. 
of ivory black, oj lb. of molasses, -J- pt. of 
common oil, 12 oz, of oil of vitriol, and 
sufficient water. 

Brown Boots, Blackening. — (1) A simple 
way of blaekeniiig brown boots is to take a 
raw potato, cut it in halves, and rub all over 
tlie h'ather for a few moments, after which 
rul) the blacking well in and polish. This 
recipe is the favourite one iu the British 
army, where the boots arc principally 
brown Avlien issued. (2) Three-half penny- 
worth of finishing ink (to be obtained at any 
grindery warehouse) will transform scores 
of pairs of brown boots into black ones. 
After two coats, blacking and polishing in 
the usual way only are necessary. (3) 
Work the boots all over with clean lukewarm 
water ; then rub them with half of a raw 
potato, drying them first with a cloth, and 
just as they are ni«cly drying, apply the 
following well mixi'd in a bottle : — Onc- 
pounyworth of essimce of logwooc^and one- 
pennyworth of fincture of steel, put into 
a half-pint bottle with one-pennyworth of 
methylated spirit. Occasionally shake the 
bottle till the logwood luxs dissolved, then, 
add an equal quantity of ordinary shoe- 
maker’s ink, which can be olitained of any 
leather-seller or grindery shop. Shake up 


well, and apply a coat. If a second or third 
coat is needed, let the previous one dry 
before applying the next. (4) Apply a coat 
of weak ammonia and water, and then 
one or two coats of shoemaker’s ink. 
When dry, rub in a little neatsfoot oil, or, 
if the boots have been oiled prior to blacking, 
apply some stale white of egg. (5) Take 
I pt. of shoemaker’s ink, J pt. of soft water, 
a few logwood chips (a little logwood extract 
is better still), and about a thimbleful of 
copperas ; boil these together till the solu- 
tion loses about a sixth of its quantity. 
Apply this to the boots, (fi) Well rub into 
the leather a strong solution (warm) of 
common washing soda, and while still damp, 
apply a coat of green copperas solution, not 
too strong ; give the boots two or three coats 
of this solution till they become thoroughly 
black, then well rub in with the hand some 
common beef tallow. 

Brown Boots : Cleaning and Restoring 
Colour. — Brown boots that have become 
rather soiled may be restored to their 
original colour in the following way : — First 
put the boots on boot trees or on the lasts 
from which they were made ; be very careful 
in putting in the latter, as the leather may 
have shrunk. If neither lasts nor trees are 
available, fill the boots with pieces of thin 
soft paper, pressing each piece in so tightly 
that a little pressure will not displace it ; 
lace them, and so fill them right up to the 
top. Now, with a soft clean brush, apply 
lukewarm water ; do not be afraid to let 
them get wet, and do not let them dry before 
they 4Firc quite finished with. If they are 
not perfectly fre^e from dirt, give them 
another coat, with a little yellow soap, and 
wash this off with water when the boots are 
clean. While they are wet give them a 
coat of very weak oxalic acid and water, 
using the brush freely, but bard. If this is 
not effective, add a little more acid to the 
water, and when the colour is as light as is 
desired, wash the acid off with water and let 
the boot dry in a cool place. There arc 
several washes sold for cleaning purposes 
which would no doubt be found suitable, 
but the acid is cheapest. After the boots 
are dry, take them off the trees and work 
them about so as to soften the leather. 
This* will help to lighten them, as it works 
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the water-stain out. Then give them a 
good cleaning with white or pale brown boot 
cream. If they are calf, and not Russian 
leather, be a little more sparing with the 
water. For polishing the boots, see a latc'^** 
paragraph. 

Brown Boots, Colouring. — After washing 
off stains with soap and lukewarm water, 
and when nearly dry, use the following, 
applied with a sponge : a pennyworth of 
annatto and a pennyworth of saffron to 
1 gill of hot' water ; this should be applied 
when nearly cold. This keeps the colour 
good, and improves the articles. It can 
be used for all kinds of brown leather 
goods. 

Brown Boots, Darkening. — To darken a 
pair of light tan shoes, apply two or more 
coats of Propert’s dark stain, and afterwards 
polish with the darkest brown cream obtain- 
able. If the leather has not been creamed 
before, a couple of coats of the darkest 
brown shade of Dolly dye might be aj)plied : 
cr(^am takes well afterwards. If the shoes 
have already been creamed, it will be better 
to tree them and well wash off the old cream 
and apply the stain (Propert’s) when the 
leather has become dry. 

Brown Boots, Polishing. — -In getting a good 
polish on tan leather boots, the whole of the 
<lirt must first be removed ; if a bru li will 
not take it off, wash the boots cither with 
a special fluid as previously described or 
with cold soap water (soft water, if possible). 
They should then be left to dry, but not by 
the fire. This, of course, like the polishing, 
must be done on trees ; a good gloss cannot 
be got otherwise. To polish, put a very 
little good brown cream upon an old soft 
rag folded into a small 2 )ad. Remove the 
sujierfluous 2 )olish by willing the jiad on, say, 
the heel of the hoot or anything handy, so 
that the rag has only the least coat at a time. 
This rag is used with a circular motion, only 
lea ving off when a little more ckmitii has to be 
added. Make this circular movement in a 
slightly different place each time, so that 
the whole of the boot is covered before the 
vstarting place is again reached. Then repeat 
again and again, until the desired polish is 
attained. Boots or shoes that are only 
dusty should not be put aw'ay until the dust 
is brushed off and the boots rubbed up with 


a soft polishing cloth, which should be used 
to finish the poLshing after the cream coating 
has set. The polishing cloth should be kept 
clean for this jiurposc, as the cream it gets 
in it improves it. 

Brown Boots : Removing Grease Stains. — 
Try a thick solution of bisulphide of carbon 
and white guttapercha ; it is the same thing 
as patching cement, only that it needs to 
be much thicker. A small bottle of cement 
cva 2 )orated, and the residue added to a 
bottle newly opcmcd, will answer the purpose. 
Paint all over and just beyond the stain, 
and when all the spirit has j){issed off, rub 
olf 4lie guttapercha with a clean rag ; if 
not successful, repeat a second time. The 
guttapercha that has lioen mbbed off should 
be saved, as it can be used again. 

Brown Boots : Removing Ink Stains. — 
Make a little chloride of lime into a^i^astc 
with Nvater, and cover the stains with the 
mi.Kture ; aftcu* an hour or two, wet a rag 
and wash off the chloride of lime. 

Brown Boots : Removing Oil Stains. — 
Linseed oil stains arc not easy to remove, 
as oxidised linseed oil is insoluble in the 
ordinary solvents. Benzene or petroleum 
ether may be tried ; apply to the stains 
several times by means of a piece of cotton- 
wool. If after this treatment and subsequent 
drying the oil stains still remain, perhaj)s it 
will be bettor to treat the whole of the boots 
with linseed oil ; the leather Avill be darker, 
but it will be waterj)roof, and can be polished 
with llic usual boot cream or ])aste. 

Brown Polish. — (1) The following is a 
cheap paste for 2 )olishing brown boots : — 
20 hiiid ounces of good malt vinegar, 10 
fluid ounces of filtered water, 2 oz. of good 
glue, 1 dr. of soft, soap, and 1 dr. of isinglass. 
Colour with annatto or turmeric to the shade 
required. First mix the water and vinegar, 
then dissolve the glue in the fluid by gently 
heating it ; add (*olouriiig. and the other 
ingredients, and boil from ten to fifteen 
minutes. Strain the mixture, and put in 
jars. To use this comj^osition, lay it on 
with a clean sjoonge, and polish with a soft 
rag or flannel. (2) 4 lb. of best beeswax, 
-J- lb. of pcarlasb, 2 lb. of best yellow soap, 
8 lb. of tnr 2 )entine, lb. of methylated 
spirit, and enough water to make the 
mixture of the required consistence. Put 
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the pearlash into the water, and set it on the 
lire to boil (if more water is necessar}^ it 
may be added afterwards), and scrape into 
it the wax and soap. Allow the mixture to 
boil till all is dissolved, stir well till homo- 
geneous, and allow to cool down somewhat * 
then mix in the turpentine, and lastly the 
spirit. Well mix all by stirring. If neces- 
sary, add water. For use, rub the cream on 
the leather, dry polish with a soft brush, and 
tlicTi with a linen rag. (3) Take (> lb. of 
])eoswax, 2 lb. of lard, I lb. of neatsfoot oil, 
2 lb. of turpentine, and sufficient dragon’s 
blood to colour to fancy. Melt the wax and 
lard together, add the oil, and stir well ; 
allow to cool, then mix in the turpentine. 
Before the mixture gets too cool, add the 
(iolour.'ng matter and stir well in. Rub the 
])olish on the leather, polish with a brush, and 
linish with a soft rag. 

Creaking of Boots. — The best way to cure 
creaking boots is to insert powdered French 
chalk between the two parts that rub one 
against the other. Blacklead is also good, 
but is not so clean to use. Many shoe 
repairers, when they liav^e to do this job, 
rip the stitches on the inside Avaist for about 
2 ill. at the end near the joint of the sole. 
In hand-sewn work this can be re-sewn and 
finished ; and with riveted work the rivets 
can be drawn and replaced. But with 
machine-sewn work, unless a machine is 
available, this has to be riveted down, and 
thus .t is only a cobble. In all cases a long 
thin screwdriver has to be worked up between 
the parts, and the French chalk put in, and 
worked about as much as necessary. But 
the best method is as follows ; — Remove the 
sock from the heel and waist down as far. as 
the joint, then with a sharp -pointed knife 
cut through the inner sole only for about 
;} in. to 1 in., so that, the eml of the cut is 
just at the end of the waist and the be- 
ginning of the sole. N(jw, if the screwdriver 
is ])ut through the slit, it will not be hard to 
work it right uj) to the toe ; moreover, 
should the boot have a middle sole, the 
screwdriver can b(‘ worked first between the 
inner sole and the jniddle sole, and the chalk 
j)ut in, and the same repeated between the 
middle sole and the outer sole. To finish, 
tap down smooth on the iron foot, put a 
tingle in each side of the slit, and paste the 


sock down again. A few rivets up the 
centre of the sole will answer sometimes 
but tends to make the sole stiff in wear. 

Cream, Coloured. — Mix the following in- 
gredients : 1 lb. of curd soap, 2 lb. of bees- 
. wax, 2 lb. of oil of turpentine, if pt. o{ water, 
with aniline colouring matter to the shade 
required. Cut up the soap and dissolve i1 
in water by boiling, next separately dissolve 
the wax in the turpentine by heating the 
two together, and then pour them into the 
soap solution and briskly stir the mixture 
until the mass is of a creamy substance, and 
cool. Aniline colours should be mixed with 
the water before the soap is added. 

Cream for Calf Kid Boots. — Ordinary 
blacking should not be used for calf kid 
boots. Tile best polish is white of egg ; this 
should be kept till it is stale and forms a 
liquid, not a jelly. Another polish can be 
made by boiling pieces of calf kid, and add- 
ing a little gelatine, a very small portion 
of glycerine, and yellow soap ; simmer up 
again, then strain and place in bottles. 

Cream, White. — For a white cream follow 
the instructions given for ‘‘ Cream, Coloured,” 
above, but use white wax instead of beeswax, 
and no colour. 

Dubbin,— (J) A good dubbin can be 
made by boiling togctlier 2 lb. of black 
resin, 1 lb. of tallow, and 1 gal, of crude or 
train oil. (2) Another recipe consists of 
1 gal. of boiled linseed oil, 4 lb. of mutton 
suet, 3 lb. of yellow beeswax, and 2 11). of 
common resin ; melt all the ingredients 
together. Warm the leather previous to 
well rubbing in the dubbin. The second 
recijie will render shoes waterproof, and can 
be applied to sobvs as well as uppers. 

Finishing Boot Bottoms Brown. — To brown 
the bottoms of boots, put some thin brown 
paste on the bottoms and well sleek them 
just before they are quite dry ; repeat till an 
even colour is obtained, andTiiiish with white 
heelball and cloth. Or whiten the leather 
and burnish with a warm burnisher ; this 
will give a darker brown. Finish as above. 
Another method is to rub a little of the 
colour on a damp sponge, apply to the boot 
bottoms, and finish as above. Any brown 
colour will gi\c the desired effect. To gain 
an easier finish, instead of using white heel- 
ball, make some white or brown fake, and. 
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after burnisliing, place a little on the boots 
with the finger, and when nearly dry, rub off 
with a cloth. A very good wash for boot 
bottoms can be made by mixing finely 
powdered pipeclay with a strong solution 
of oxaHc acid and water, then adding a little 
gum. The whole should be a trifle thinner 
than cream. It can be coloured as required 
with any water stain, as burnt sienna, etc. 
A recipe for a finish for the soles of boots 
and shoes similar to Oakaline is as follows : — 
Take 2 oz. of refined shellac, 8 oz. of methy- 
lated alcohol, and I oz. of Bismarck brown 
in powder. Place the shellac in a bottle, 
then add the spirit, shaking frequently until 
the shellac is quite dissolved. Mix the 
Bismarck brown in 2' oz. of oil of lavender, 
shake this up welb and add to the shellac 
solution. If a lighter shade of brown is 
required, use half the quantity of Bismarck 
brown. Apply the solution with a soft 
brush. Or take 4 oz. of yellow wax, 2 oz. 
of yellow soap, 5 oz. of boiled oil, and 5 oz. 
of turpentine. Also mix 2 of annatto 
in 40 oz. of water until a rich broAvn colour 
is obtained. Put the wax and soa,p, also 
the annatto water, into a pan, and boil, 
constantly stirring the mixture. When quite 
dissolved, add the oil and turps, shaking the 
mixture freely. Keep it in a bottle, and 
apply with a soft brush. 

Finishing Boot Bottoms Creamy-white.— - 
In order to get a (!reainy-wdiite finish on 
boot bottoms, begin by making the leather 
quite dry ; then proceed as though making 
buff bottoms^ only do not put on any pumice. 
After glasspapering, lightly brush off the 
dust, and resting the boot between the 
knees, with the buff knife scrape a little of 
the ball or pipeclay on the solo, so that there 
is only a slight sprinkling all over. Rub 
this in very lightly with glasspaper, not to 
disturb the leather, but to distribute the clay 
in a thin coat. Blow off all the surplus dust 
or (!lay, and then very carefully proceed as 
follows: — Make a small round pad of clean, 
new or old white flannel. Hold this between 
the thumb and fingers of the right hand, 
and hold the toe of the boot wdth the left, 
with its heel on the knees, and the sole facing 
the right hand. The pad must be only just 
damped with saliva, and from the toe the 
whole of the sole should be wiped over with 


it. Make short strokes — just a short, sweep- 
ing wipe — not finishing any of them suddenly, 
and re-darnping the pad about every second 
or third time. Of course, by the time the 
whole is done, most parts are nearly dry, 
and there is not enough to form a cake any- 
where. The way to put the second coat 
on is to hold the boot between the knees 
and scrape a little clay on as before, and 
by the time this is on the whole of the sole 
it should be as nearly dry as possible. Now, 
with a dry part of the flannel, or a hare’s 
foot, dab all over the sole — do not rub — 
and let the sole get quite dry ; then brush 
off hny surplus stuff, and a nice, clear, 
smooth, creamy -white bottom is the result. 
This will not be attaint if too much buff- 
ball is used, or if rag and sponge arc used 
instead of flannel, or if the sole is made too 
wet, and damped for the second coat of pipe- 
clay. When buff bottoms arc damped 
down as above, without pipeclay or buff-ball, 
this is called a “ damped down ” bottom— a 
quick and clean finish. 

Finishing Boot Edges Black. — Well iron 
the edges of the boots while they are in the 
brown, so that they arc quite bright ; then 
put a coat of ink on, making sure that it 
has struck well all over. The longer it 
stands to dry, the. paler will the blue become. 
The best result is obtained by just catching 
it with a warm iron or burnisher as it is 
turning from black to blue. The iron may 
be hotter for the second run over the surface. 
Wlien bright, give a coat of fake ; let it 
nearly dry, then finish off with a very soft 
cloth. 

Finishing Boot Edges Brown. — For colour- 
ing and finishing tlic edges of brown boots 
and shoes : (1) Heat until dissolved, I pt, of 
aimatto and i oz. of Russian glue, and apply 
to the edges of the boots ; this gives a rich 
brown stain. Then work a hot iron back-, 
wanls and forwards until a good smooth edge 
is obtained ; this makes the edge appear 
as one solid piece. Some workers use glue 
water only ; the hot iron does the rest. 
(2) Get a pennyworth of burnt sienna, 
and mix it with water ; shake well 
before applying to the edges of the boots 
so as to get an even stain. Put it into two 
small bottles, say two-thirds in one bottle and 
the remainder . in the other ; fill up the 
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Lotties with water, so giving two shades of 
, hrown. (‘5) Dissolve permanganate of potash 
in water, and use it in the same mannor as 
ink. (4) Almost any shade desired can be 
o]>taincd by mixing Dolly dyes, but these, 
like most stains used on the edges of leather, 
have to be modified according to the nature 
of the tanning employed in the production 
of the leather. For instance, by using 
turmeric on English leather a nice tan-looking 
vellow can be obtained ; whilst turmeric 
used on foreign leather would give a greenish- 
yellow. Spanish annatto might also be 
tried. Finish with brown glazing-ball in- 
stead of white. (5) A very weak gum s61u- 
tion will produce a nut-brown colour on boot 
(‘(Iges, but they must be carefully ironed 
while damp, the iron being only just warm. 

Finishing Boot Edges Green. — A good 
green dye for the edges of the soles of boots 
can be made by mixing Dolly dye in 
boiling water. There is a dark and a light 
shade ; with the two almost any shade of 
green can be produced. To obtain a good 
result, all the lifts should be the same kind 
of leather. First dye with the Dolly 
dye, and, after the first ironing, give a 
second coat where it has not striu^k satis- 
factorily, then iron again before applying 
any fake nr finish. 

Finishing Boot Uppers.-^-Tlie following is a 
recipe for making a good licpiid dressing for 
finishing boot uppers. Frucurc small (Sit- 
tings of white leather from the saddlin*\s, or 
cut up old kid gloves, parchment, etc. 
Cover these with water, end allow to simmer 
over a slow lire, stirring during the process ; 
then add 2 tahlespoonsful of sugar and 1 
tablespoonful of bone-black. When all is 
well mixed it is ready for use. Thi.s pr(»para- 
(ioii, which should be applied with a sponge, 
gives new goods an excellent gloss. In cokl 
weather, plaice tlu^ tin containing the dressing 
in warm water wlum using it, or it will he 
loo stiff to ap])ly evenly. 

Glace Kid Polish. — (i) A good polish for 
gla c(‘ kid boots consists of pale gum sandarach 
3 oz., and alcohol 20 11. oz. Dissolve hy 
frequent shakings at ijitcrvals, then add 
ivory black and a small quantity of glycerine 
(to keep the, polish). (2) Proinire 1 gal. of 
vinegar, ^ gal. of water, 1 Ih. of white glue, 
2 lb. of logwood clops, 1 oz. of soft soap, 


1 oz. of isinglass, and 1 oz. of powdered 
indigo. Mix the vinegar and water, then 
add the glufi and heat to boiling ; when 
dissolved, add the logwood chips, and boil 
for half an hour, then add the soap, isinglass, 
and indigo, and boil for ten minutes. Strain 
through muslin, and, when cold, bottle up. 
Apply with a sponge. (3) Boil 4 oz. of 
.logwood, J oz. of copperas, and 1 qt. of 
water, for half an hour, then strain into th(^. 
following, which must be ready : — Soft soap 
1 oz., ^ glycerine 3 oz., powdered tragacanth 

1 dr. Add to this compound 1 oz. of 
methylated spirit, containing J oz. of 
salicylic acid and 4 minims of gaultheria oil, 
finally adding I| pt. of water. Stir well 
to ensure perfect amalgamation, and when 
cool bottle off, and cork tightly to prevent 
evaporation. 

Guttapercha Soles, Attaching. — With a 
good rasp, well clean and roughen the part 
that is to receive the guttapercha, brush 
off the dust, and with a warm iron press on 
the ])ottom of the boot, till it well and closely 
adheres, a coating of patch adherent (gutta- 
2)(u\5ha cement). Now warm before a quick 
fire one side of the guttapercha sole ami the 
])ottom of the boot, i)ress them together, 
and allow to cool. Pare round tho edges, 
and finish with a file and glasspapor. 

Heelballs. — Heidballs can ])c made from 
cariiauba wax, softened by the addition of 
tallow or beeswax ; the exact comijositioii 
(ian easily be found by trial. Gum arabic 
is not used in lieclballs, because it will not 
melt with the wax. The black is obtained 
by the addition of a small quantity of .droj> 
bla(*k. Some definite rcci 2 )cs follow : — (1) 
Take J- lb. of pure beeswax and 1 oz. of 
buck tallow ; iilace these on the fire, stirring 
until thoroughly melted ; then add | oz. of 
gum arahii;, and, for black heelball, add 
lamp- or bone-black until a jet black. Keep 
stirring, and then run it into round or 
square moulds, round ones being most 
useful. For red, use red vermilion ; if too 
bright, add a little Bismarck brown. For 
blue, use ultramarine powder ; for green, 
use Paris grcim. (2) Some consider the 
following a better recipe : — Melt together 

2 lb. of best beeswax and 3 oz. of suet, and 
stir in 4 oz. of ivory black and 3 oz. of lamp- 
black ; then add 2 oz. of finely powdered 
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gum arabic (best) and 2 oz. of rock candy. 
These must be well mixed, «and, when partly 
cold, poured into leaden moulds to the 
shape and size required. This is a black 
lieelball. For white or bottom ball, leave 
out the above colours, and, if wanted only 
as a transparent polish, this will siiffiec ; 
but if needed as a white substance, add a 
little flake white. 

Paste (Adhesive) for White Boots. — Well 
mix some good white wheaten flour with 
water, until all lumps are removed and it is 
about as thick as condensed milk. Then 
well stir, and add boiling water till it is of 
the thickness of paste. It should be made 
in an old saucepan, so that it can be boiled 
till it is well set. A piece of well-powdered 
resin mixed in before* boiling will make a 
beitter paste, but the paste will not be quite 
so white. For white kid, satin, silk, etc., 
use yellow soap. Raw white starch is also 
good for silk or satin. 

Patching Solution.— Patching solution for 
boots is made of bisulphide of carbon and 
guttapercha. A little heat is necessary to 
make these amalgamate properly ; and as 
the bisulphide is very vaporous, great care 
must be exercised. The ingredients should 
b(? 2 >l<'J'Ced in a large iron 2 )ot or pan, partly 
illlcd with boiling water, and mixed well 
together, but a flame must not be allowed 
anywhere near. Previous to the above 
])ro(;ess, the guttapercha should be allowed 
to stand till quite soft, and the cjuaiitity of 
])isul])hide of carbon slundd be quite double 
that of melted guttapercha. Another usual 
method is to cut 2>nre gutta23crclia into 
shreds, and place in a vessel that can after- 
wards be well sealed and yet easily 
o]3oncd ready for use. (\)ver the gutta- 
])ercha with bisulidude of carbon. When 
dissolved, the solution, after warming, 
should be no thi(*ker than single cream. 

Soling and Heeling Pair of Boots. — 
dhj sole and heel a 23air of riveted or rnachimi- 
sewn boots, which require new solos to 
be riveted on, first immerse in water for 
a few minutes the old soles and heels of 
the boots, and then, if necessary, dry 
them a little, so as to have them just mellow. 
Also put the new leather in water, so as 
thoroughly to wet it through ; then take 
it out, and allow to get nearly dry, but not 
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by the fire if this can be helped. Rasp 
olf all rough flaky stuff from the flesh 
side. Place tli ‘ la 2 )-iron — which is simply 
a laundress’s iron with the handle off — 
between the thighs, just above the knees, 
23ut the leather on it, grain side down, 
and, heginning from the centre, hammer 
it well, evenly and gently, so as to make 
the leatlier denser and more resistive to 
wear, and also more im23ervious to damp- 
ness. While the leather dries, take off the 
worn top-pieces of the heel, and if the lifts 
are worn, cut or saw them through the 
centre, and take away the 2 >ortion that is 
worn! as a (Fig. 119). Replace with new 



Fig. 119. —Boot Heel ready for Repairing. 


leather, which need not be of the best 
quality. The operation of taking off the 
old solos requires some care. If the boots 
are wetted, they arc far less likely to fall to 
pieces ami otherwise give trouble than 
if they are worked u 2 )on in a dry state. 
A last can be put in the boot so as to make 
a solid foimdatiou to work on ; the old 
sole, when it is wet, can be prised off 
with a blunt chisel, beginning at the toe or 
the thinnest 2 >i)'T^t ; it can then be gripi>t^d 
with nipjiers, and pulled right off, using 
the disengaged hand to hold down the 
under leather (ofteii termed welt, or runner). 
Should the under 

deiicy to come away from the U23pers, knock 
back the sole, so that it leaves the rivets 
sticking out ; with the pincers or nippers 
23ull out the rivets, and repeat the processes 
till the sole is got off without disturbing 



so 
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the boot. Before lotting tlic new sole on, 
the iind(?r part can be nailed down with a 
few short rivets to make it solid. If in 
the making or previous repairing very long 
rivets have been used, taldng off the sole 
will need great care to avoid causing the 
boot to fall to pieces. A man who re- 
pairs his own boots ought never to let 
them wear low, and the cheaper the boots, 
the more particularly is tliis the case. 
Eor re-soling machine-sewn boots and 
shoes, when the lasts are in and the boots 
wet, skive off the edge of the sole — not 
right through, or the welt may be spoilt, 
but deep enough to cut througli the stftches 
and cut their loops off. Then, as before, 
the toe can *bc raised or prised up from 
the welt, when taking off the sole is an easy 



matter. If the under-sole should come 
away whilst taking off the outer one, the 
(humigc must be made good in the following 
inanner : -If the last is of iron or has an 
iron bottom, ha, miner the middle or under- 
solc back into its ]da,ce, first taking out all 
the old nails ; then supposing A A (Fig. 
1*20) to show the lino where the rivets wdiich 
fix: the new sole will ])a,ss through the 
middle sol(‘, ])ut through the line B B a 
few sliort rivets or long tingles, according 
to the substance of the bottom. The 
dots B B actually show wdn're to jii^ice 
the tingles, which should be only just long 
enough to clench on the bottom of the 
last. When repairing on a wooden last, 
and when this under-sole is being lixed, 
take the shoe olf and slip it on the iron 
foot to clench the tingles, for they must be 
ekmched before the new sole is put on. 
AVhen putting the new sgle on and knock- 
ing in the^ rivets, put extra long ones in, 
sa}', 1 in. apart, just long enough to clench 
through the whole thickness of the now 


sole, middle sole, tops, inner sole, etc. 
The long rivets should be of brass, so that 
when the shoe is again re-soled these will 
draw out with the thin old sole, and not 



Fig. 121. — Iron Foot. 


disturb the middle sole in so doing. Tlie 
cause of boots falling to pieces, as they 
sometimes do after a short period of wear, 
is frequently the want of a good inner sole. 
If not gone too far, and if when pulling 
off the sole the boots are not pulled to 
pieces, remedy this defect by putting a 
new half inner sole in the forepart, and 
then rc-solc the boots on the iron foot. 
If they are past this, and the uppers arc 
good enough, re-last the forepart on a 
pair of iron lasts or a pair of iron-plated 
ones. To obtain the required lasts, the 



size of foot must be taken in inches. 
Draw the tape measure just a little tighter 
than the boot should be, and then send off 
the order thus : 1 pr. gent’s (boot or shoe) 
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lasts, joint 9 in., instep 9|- in., as the case 
may be. Iron-plated ones arc the cheaper, 
as an iron stem and stand, which cost a 
couple of shillings or so, are necessary 
with the iron last ; but an iron-plated last, 
screwed to a bench, has the advantage 
that the worker can stand at it. Figs. 
121 and 122 show last and stand, which 
can be got at any leather warehouse. Figs. 
123 and 124 show a useful stand for re- 
pairing purposes which allows the foot 
to be fixed firmly in either of two positions. 
The old sole should be cut off at the waist 
to within about J in. from where the new 
sole is to come. Mark off the exact length 
of the new sole, and then start to skive 



Fig. 123. Fig. 124. 

Figs. 123 and 124. —Last Stand with Reversible 
Foot. 


off from this mark, tapered to where the 
old sole was cut oh. From the line scoop 
it out evenly with a knife, until about 
one-third of the way through as at A (Fig. 
125). Then with tlie pone end of the 
hammer lightly taj) down the leather, 
right ac^'oss where hollowed out ; this 
hardens the leather to receive the pegs 
or rivets and, without weak(ming the old / 
leather, gives an extra drop to receive 
the new sole. The new sole to be sjdiced 
to this part of the waist of the boot must be 
skived, but not very thin ; and it is best 
to skive on the flesh side for light work, 
and on the grain side for heavy work. 
Slightly paste the groove in the old leather, 
and also the new sole, whore it has been 
skived ; this tends to make the joint sound 
and firm when finished. It is all impor- 

4 * 


tant properly to work the leather before 
using— that is, by wetting, fleshing, drying, 
and hammering, as already explained. 
In levelling up for re -soling, make the 



Fig. 126. — Boob with Old Sole Removed. 


sole, just a little rounded, putting in just 
enough filling to make this difference. 
The bottom of a boot, if too round, is some- 
times uncomfortable, and wears away 
quickly, whilst one hollow in the centre 
is uncomfortable and unsolid. A last 
.should be somewhat round at the bottom, 
so that it fits the bottom or sole of the 
foot. The sole of the boot will be made 
round enough by placing a layer of felt in 
the middle, to fu'event creaking, and to 
make it impervious to dampn(\ss as far 
as possible. This applies both to making 
and repairing. To fix on a mnv sole, place 
the boot or shoe on an iron foot. The 
sole should be put on with the skived end 
to overlap the groove about in., as shown 
at A (Fig. 12G). When riveted, it should 
be well into the groove, as shown at a (Fig. 
127). If the joint is well done, the end 
of the new sole will project above the old 
leather. This part must be pared off neatly 
level with the waist, th ni pened with the 
hammer and rasped off. When all these 


A 



Fig. 126. —Boot with New Sole Partly Fitted. 


j^rocesses are carried out, there will be 
a neat and permanently solid seam, as at 
a (Fig. 128). Before putting in the rivets, 
pare up the sole, not closely, but leaving 



HANDYMAN’S ENQUIRE WITHIN 


X'2 


a small margin all roiiiul. About f in. 
from the edge, draw a liiu^ all round with 
a pair of com})asses, or with a pencil held 
between the thund) and huger whilst placing 



' Fig. 127. -Boot with New Sole Fastened in 
Groove. 


th(‘. second fing('r against the edge of the 
sole. Tlnm with an awl, prick on the line, 
all round the sole, small holes to receive 
the rive's, putting them closest where 
most wear comes ; generally, this is at the 
toe and outside joint, where it is best to 
use iron rivets ; elsewhere brass rivets 
should 1)0 used. Fig. 1-li shows about 
the form in which the rivets should be 
put in. Trim up the edge of the sole with 
the knife, being very careful not to cut 
the up])ers ; then damp th(»- edge, and 
pene it ah round with the hammer, as at 
A n (Fig. IdO). This should be done with 
the slice on the knees, the heel being to- 
wards the worker and the edge of the sole 
upwards. Begin at a, and go right round 
the sole. This process hardens the edge, 
tends to make it hollow, and prepares it 



Fig. 128. - Boot with New Sole Complete. 


to rec(‘ive the next tool, which is tlie shoe- 
maker’s rasp. The toe end of a shoe' is 
illustrated on a larger seale at Fig. Idl, 

; which shows how the pening strokes shouhl 
! be laid to wold the new and old leather 
together, and keep the (hlge hollow, as 
at A. Tbeil lei the whole boot dry while 
proceeding with tie' other one. The man 


who repairs his own boots should not let 
the heels wear more than just through the 
top piece, as then the heels keep in shape ; 
but if the lifts have to be repaired, when 



Fig. 129. — Positions of Rivets in Boot Sole. 


jiutting on the pieces, let the nails be a 
little way from the edge, otherwise when 
the top piece is nailed on, one set of nails 
will come in contact with those below. 
When building np the heel ready for the 
top piece, it is well to make the side 
that shows the most wear a little liiglnu*, 
as it tends to make the wear more even. 
Tack the to^i piece on the heel (Fig. 132), 
putting a nail at A and one at B, and round 
it up with the knife, leaving a little stuff 
oil all round, more particularly at that 
part which is to receive the most nails, 
as shown by tlic dotted line. The rivets 
should then be put in, as shown at c c, 
1)ut first mark round the heel and hole it, 
as was done for the sole, tlicn pare and 



Fig, 130. — Pened Edge of Boot Sole. 


pene, as described above ; the edges of the 
soles and heels should be rasped, and then 
buffed with a scraper or buffing-knife. 
This tool, wliich is illustrated by Fig. 133, 
is similar to a cabinet-maker’s scraper, 
and it can be made of about 3 in. of old 
stay- busk. Even a piece of freshly-broken 
glass will answer. Then smooth the edges 
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with a piece of No. glasspapcr. The 
faces of the sole and heel can be filed 
with the smoother side of the rasp, to make 
the heads of the rivets smooth and even 



Fig. 131. — Enlarged View of Pened Edge of 
Boot. 

with the leather ; then -buff off the grain 
of the leather with tin' scraper, and glass- 
])aper the sole all over. This produces 
what is called a rough bottom, and all 
that is needed for one’s own work. Rub 
a little paste on the edges with a pie(‘e of 
rag, and coat tluj edges and the waist with 
shoemaker’s ink. Allow tliis to get just 
dry, and then rub over the leather with 
the. glazing-iron (Fig. 1-51). This iron 
must not be very hot ; its proptu* heat is 
such that if it is put into water it should 
just cause a hiss. Properly, a. forepart iron 
should be used for the soles, but tin* glazcr 
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Fig. 132. — Top Piece on Boot Heel. 

will do as a. makeshift. This ironing 
proe.ess gives a nice gloss, which is increased 
and made more permanent by being repeated, 
at the same time ironing on a thin coat of 


heelball, which can be rubbed off smooth 
with a piece of old cloth, and will leave a 
brilliant polish. Always remember that 
any job in repairing can be finished much 
better if a last is inside the boot ; and 
that pening, rasping, buffing and all finish- 
ing, should he begun at A (Fig. 1-30) for the 
solos, and at B (Fig. 128) for the heels. Iii 
using the knife, tlic action is the reverse 
in both cases. 

Yellow Stain for Boots. — A yellow stain 
or dye for brown Imots can be made by 
boiling -i oz. of saffron in a pint of watci; 
until it is reduced to the required strength. 
For*a bright yellow, add J pt. of best quality 
annatto ; for a darker shade, add about as 
much Bismarck brown 41s will lie on a six- 
pence, and boil up again. The hoots should 



Fig. 133.— Fig. 134.— 

Shoemaker’s Buffing- Shoemaker’s Glazing- 
Knife. Iron. 

he first well cleansed by sponging over with 
a solution of oxalic acid — one 2)ennyworfh 
in a gill of hot water. Give the hoots two 
coats of tlie stain. 

Waterproof Polish. To make a water- 

2)roof dressing for black ’oat her 

boots: — Into a glazed vessel jmt 2 oz. of 
black resin and melt it slowly over a lire. 
AVdioii the resin has dissolved, add -3 oz. of 
beeswax, and wlien the latter has molted, 
remove the vessel from the fire, and add 
I oz. of fine lam2)hlack and oz. of fine 
Prussian blue in powder. Stir all well to- 
gether, and add sufficient turpentine to 
form a thin paste. When cool, the paste is 
applied to the leather with a sponge, and 
polished with a soft brush. Another recipe 
for a wateri>roof jmlish is: — Melt 2 oz. of 
beeswax, 4 oz. of mutton suet, 12 oz. of 
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sugar candy (d ssolve the candy in hot 
water until of the consistency of syrup 
and then add), 4 oz. o* soft soap, 2 oz. of 
ivory hlack, and 2 oz. of indigo. When 
melted and well mixed, add | pt. of turpen- 
tine and 1 oz. of g ycerine. This can he 
kept in collapsible tubes. 

White Paste (Dressing) for Canvas Shoes. — 
Scrape some pipeclay into a saucer, add a 
few pieces of oxalic acid and a very small 
portion of washing blue, and then pour on 
warm water till the paste is of the required 
thickness. If a paste not of quite such a 
dead white is desired, scrape in a little huff- 
ball after the acid has dissolved. The paste 
is well rubbed into the shoes, and, when dry, 
rubbed out first and then lightly brushed. 

Borax 

The manufacture of borax, a substance 
largely used in the arts and for household 
purposes, consists of a sim23le process of 
separation, borax, more or less pure, being 
'found in many parts of the world. The 
material is first ground in boiling water 
containing a small portion of calcined car- 
bonate of soda, and the clear solution 
obtained is run into tanks and crystallised. 
The product contains 50 per cent, borax, 
the rest being sulphate of lime and common 
salt. The crystals are heated to a certain 
tem])eraturc at a given concentration, when 
the borax proper crystallises out and separ- 
ates from the impurities held in suspension, 
the mother liquid being drawn oft*. Borax 
has been found in such quantities of late 
y(‘ars that it has declined greatly in price ; 
at one time it cost more than £40 per ton, 
but in 1000 the retail price was only 3d. 
per lb. The uses of borax are numerous. 
When melted at a high temperature it dis- 
solves metallic oxides and forms transparent 
coloured glasses. It is used as a flux in 
welding metals and in melting gold and 
silver. It is employed in the manufacture 
of granite ironware, of enamelled bath tubs, 
and other articles, as well ns in making 
pottery and earthenware. Manufacturers 
of the hard, tough grades of glass and of 
encaustic tiles are large users of borax. It 
is used by painters, tanners, hatmakers, and 
(valico makets, as well as by beef packers. 
The domestic uses of borax are widely 


known, and in chemistry and metallurgy the 
borates are employed in many ways. 

Borax for Brazing. — For brazing purposes 
it is usual to employ borax and water as a 
flux. Water will only dissolve a very small 
quantity of borax properly. It is, therefore, 
not possible to mix borax powder and water 
in anything but a paste in which the borax 
sinks. This sinking of the borax does no 
harm, as, when hot, it melts and spreads 
all over the work evenly. For small articles 
requiring only a very little borax, such as 
spectacle frames, keys, etc., lump borax 
rubbed down with water on a slate produces 
a paste of much finer and more even con- 
sistency than does borax powder. 

Detecting Borax in Food. — The detection 
of boric acid and borax in foods is often of 
importance, since the boric acid (also called 
boracic acid) and its compound with sodium 
(borax) are often used to preserve animal 
products, such as sausage, butter, and some- 
times milk. For the detection of boric acid 
and borax, solids should be macerated with 
a small amount of water and strained 
through a white cotton cloth. The liquid 
obtained in this manner is clarified somewhat 
by thoroughly chilling and filtering through 
filter paper. In testing butter, place a 
heaped tcaspoonful of the sample in a tea- 
(uip, add a couple of teaspoonsful of hot 
water, and stand the cup in a vessel con- 
taining a little hot water until the butter is 
thoroughly melted. Mix the contents of the 
cup well by stirring with a teaspoon, and 
set the cup with the spoon in it in a cold 
place until the butter is solid. The spoon 
with the butter (which adheres to it) is now 
removed from the cup and the remaining 
turbid liquid is then strained through a 
white cotton cloth, or better, through filter 
paper. The liquid will not all pass through 
the cloth or filter paper, but a sufficient 
amount for the test may be secured readily. 
In testing milk for boric acid, two or three 
tablespoonsful of milk are placed in a bottle 
with twice that amount of a solution of a 
t(\aspoonful of alum in a pint of water, shaken 
vigorously, and filtered through filter paper. 
Here again a clear or only slightly turbid 
liquid passes through the paper. About a 
teaspoonful of the liquid obtained by any 
one of the methods mentioned above is 
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placed in any dish, not metal, and five drops 
of hydrochloric (muriatic) acid added. A 
strip of turmeric paper is now dipped into 
tlic liquid and then held in a warm plaice — 
near a stove or lamp — till dry. If boric acid 
or borax were present in the sample the 
turmeric paper becomes bright cherry red 
when dry. A drop of household ammonia 
changes the red colour to dark green or 
greenish black. If too much hydrochloric 
acid is used the turmeric pai)er may take on 
a brownish-red colour even in the absence 
of boric acid. In this case, however, 
ammonia changes the colour to brown, just 


ready for use. Another kind of sprinkling 
borax is prepared by substituting glass-gall 
for the potash. Glass- gall is the froth 
floating on the melted glass, which can be 
skimmed off. For use, borax is either 
dusted on as a powder from a sprinkling 
box, or it is stirred with water into a thin 
paste. 

Boring Bits for Wood 

Boring bits for wood are of many different 
kinds. (If the shell -type and twist-type 
bits are : — The pin bit, resembling a gouge 
sharpened inside and outside ; with its 



Fig. 136.— 
End of Shell 
Bit. 



Fig. 136.— 
End of Spoon 
Bit. 



Fig. 137 — 
End of Nose 


Bit 



Fig. 138.— Fig. 139.— 
End of Half- Hollow Taper 
twist Bit. Bit. 


as it does turmerics paper which has not been 
dipped into the acid solution. . 

Removing Melted Borax after Brazing. — 
Borax can be removed by immersing the 
brazed arti(de in very dilute sulphuric acid 
and swilling afterwards in clean water so as 
to remove all acid. 

Sprinkling Borax. — This is used in the 
place of ordinary borax, when considerable 
soldering is done. It is not only cheaper, 
but also dissolves less in soldering than pure 
borax. The borax is heated in a metal 
vessel until it has lost its water of crystallisa- 
tion, and then is mixed with calcined cooking 
salt and potash — borax 8 parts, cooking 
salt 3 parts, and potash 3 parts. Next, it 
is pounded in a mortar into a fine powder, 


corners removed it becomes a shell bit 
(Fig. 135), and the contac.t with the wood 
then taking ])lacc in the centre of the end 
of the bit, the cutting is improved. The 
shell bit is only suitable for boring at right 
angles to the fibre of the wood, the sharp 
gouge-like edge cutting freely ; it is an 
excellent bit for boring right through. 
The sharp edge of tiie shell bit ground to 
a point forms a dowel bit, which, except 
for its wider stem, is practically the same 
shape as the spoon bit. The spoon bit 
(Fig. J3()) somewhat resembles a tea-spoon 
in shape, and is also something of the out- 
line of the Gothic arch, the metal being 
hollowed out to form a caitting edge. This 
bit is strong and cheap, bores easily, freely. 
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and well. A nose bit, shown by Fig. 137, A centre bit with screw instead of pin is 

resenil)les the spoon bit, but its cutting shown by Fig. UG. They are used sucoess- 

odge is a part of Ihe steel bent nearly to a fully for boring large holes, and owing to 

right-aJigle, and sharpened to form a sort the fact that they bore exactly where the 

of chiseC 'vdth rounded corners ; this bit is hole is required are much superior to shell- 

not to be depended on for ])oring across the type bits. Small centre bits are useful 

grain, but for boring the end-way of the for mak'.ng keyholes in fitting locks. The 

grain'it is cheap and efUcient. The half-twist three parts of a centre bit arc (1) a pin or 

or Norweginn bit {Fig. 138), also known as centre, (2) a circle-cutter (the “ nicker 



Fig. 140. Fig. 141. Fig. 112. Fig. 143. Fig. 144. Fig. 145. Fig. 146. Fig. 147. 


Fig. 140. — Gedge’s Screw Bit. Fig. 141. — Scotch Screw Bit. Fig. 142. — Jennings’ Screw Bit. 

Fig. 143. — Single-twist Screw Auger Bit with Nicker. Fig. 144. — Solid Nose Screw Bit. Fig. 145. — 
Pill Centre Bit. Fig. 14G.— Screw Centre Bit. Fig. 147.— Expanding Centre Bit. 

the twist-nose bit, works well in all woods and (3) a chisel (the ‘‘router”), to remove 
and any way of the grain ; but it wouhl not the core of the bole. When buying centre 
do for boring holes in narrow strips of wood, bits, remember that the hole by no means 
Fig. 139 shows a hollov/ taper l)it nsed for agrees with the size of the bit; for example, 
enlarging lioles. Patent screw bits bore a l-iii. ])it bor(‘s a hole at least in. in 
well in any wood, and in any direction, diameter, the reason of this being that the 
entting true to dimensions. Fig. 1 lO shows pin is not quite in the centre, and the circle 
(halge’s, Fig. 141 Rcoteh pattern. Fig. .142 cut is thus of larger diameter than the width 
.bamings’, Fig. 143 single twist, and Fig. of the tool. To gauge a bit, the most exact 

11 1 solid nose screw bits. Jennings’ and method is to bore a hole in a piece of waste 

(u'dge’s are particularly good. The most wood and measure the diameter of it. 
commonly \ised bits arc centre bits, the Large centre bits may have two or even 

ordinary form of which is shown hy Fig. 14o. three nickers on one side and are expensive. 
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Patent expanding bits (Fig. H7) arc also 
in use. Boring bits arc used in a brace 
(Figs. 148 and 140). 

Bottles 

{see also “Glass Bottles ”) 
Cementing Brass Tops to Bottles. — A 

cement that, though not always satisfactory, 
is often used is made by mixing plaster-of- 
I’aris with water. A far better cement is 



Fig. 148. — Wooden Brace. 

o])tained by dissolving 1 part of caustic soda 
ill 5 parts of water, then heat ing the solution 
and stirring in d parts of ])owdered resin. 
44iis solution is mixed with sufricient 
plastcr-of-Paris to form a paste and applied 
immediately. Marine glue also is very 
good ; the brass cap may be heated slightly, 
touched inside with the melted marine ghie, 
then placed on the bottle neck ; the latter 
should also be warmed before the cap is 
put on. The warming of the bottle neck 
will have to be carefully done, or it will 
crack. 


Chemists’ Show Bottles. — In filling show 
bottles, first put in sufficient distilled water 
and add the concentrated colouring solution, 
made as below, so as to give a tint which, 
with a light behind it, shows up better than 
a decided colour. The greater proportionately 
the diameter of the bottle, the less colour 
will be required. For a blue liquid, dissolve 
1 oz. of blue vitriol in J pt. of water, and 
add sufficient ammonia water to dissolve 
the 2>recij)itate first formed. A green liquid 
may be made by adding bicliromate j'of 



Fig. 149. — Steel Brace and Jaw Chuck. 


potassium to the above blue one ; if turbid, 
add ammonia water. For purple, dissolve 

1 gr. of salicylic acid in 2 fluid drachms of 
alcohol and 2 oz. of water ; . add .30 drops 
of tincture of chloride of iron dissolved in 

2 oz. of water. For red, dissolve | dr. of 
iodine by means of J dr. of jiotassium iodide 
in h pt. of water, and add 1 oz. of muriatic^- 
acid. An orange tint is obtained by dis- 
solving bichromate of potash in water. For 
yellow, dissolve 3 parts of bichromate of 
potash and 2 parts of carbonate of potassium 
ill water. To prevent the bursting of 
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f’hcmists’ show bottles, nlcohol or glyeerine 
sliou’d replace a part of the distilled water 
used for thinning down the concentrated 
colouring solutions *, the addition lowers 
the freezing ])oint of the licpiid. Multicolour 
show - globe liquids are made as follow : — 
A succession of charges of liquids possessing 
different weights for equal volumes are 
poured, one upon tlie other, into the clear 
glass globe that is to be illuminated by a 
light Irom behind. Each liquid is tinted 
dill’erently, and each will retain its position, 
unmixed with the rest, if the order givem 
below is adhered to. Any of the seven colours 
nain(‘d below (;an be selected, but ^liose 
first in the list must be placed first inside 
the globe. Sulphuric acid, chemically pure, 
tinted blue with indigo sulphate ; chloro- 
form, (themically ])ure, untinted ; glycerine 
tinted brown with caramel ; castor oil 
tinted with alkanct root ; 40 per cent . 
alcohol tinted green with aniline ; cod liver 
oil containing 1 per cent, oil of turpentine ; 
1)4 ])er (‘.ent. alcohol tinted with violet 
aniline. When pou r'ing in successive charges, 
a funnel with a small lower aperture should 
be used, and a piece of cork lloating on the 
surface? should receive the stream , 

Cleaning Bottles.- As a rule, hot water 
is used, but in special cases washing soda, 
or even caiisii(; soda, may have to be cm- 
])loyed. In washing by hand it is useful 
to have a bottle brush, or a handful of shot, 
which arc shaken along with the water. 
In large establishments, bottle-washing 
machines are used, consisting of a tank, 
with a framework holding bottle brushes 
of the ordinary ])attern, but stronger, the 
brushes being on both sides of the ])artiti(m. 
These bruslu's are revolvt'd at a high rate 
of speed. The tank is tilled with moderately 
hot water, and the bottles put in to .steep. 
The washers then remove the bottles oiie 
by one, empty out ])a,rt of the. water, and 
’ press the necks against the revolving brushes. 
The bottles are then properly emptied, and 
placed on racks to drain. This machine is 
worked from both sich^s, and one man will 
manipulat*' two bottles at a time. Bottles 
that ha,vc contained oil, turpentine, ketchup, 
etc., may be cleaiKul by rinsbig out first 
with clean wurter ; thcii about half fill 
them with warm soap and water, pour 


in about 2 oz. of large shot (pellets), 
and shake vigorously ; pour the shot from 
one bottle to another. Finally, wash again 
with clean water. Oily bottles can also be 
successfully treated as follows : — Wash the 
bottles in warm soapsuds in which some 
w^ashing soda has been placed. Should the 
oil still cling to the bottles, shake into them, 
along with the soap and water, a httlc fine 
shot. After washing in clean water, rinse 
the bottles with a little methylated spirit, 
pouring it from one bottle to another ; then 
put them on a sloping rack to drain, mouth 
downwards. 

Cutting and Drilling Bottles {see Glass 
Bottles). 

Deodorising Bottles. —To deodorise bottles 
in which strongly smelling alcoholic liquors 
have been kept, 2)our into them powdered 
black mustard seed and lukewarm water, 
shake, pour out, and rinse wdth (dean water. 

Models Built Inside Bottles. --There are a t 
least three ways by which a model can be 
built inside a bottle : — (1) The model for 
enclosure is built first, and so fitted together 
that it can be taken apart and again easily 
rebuilt, a system of simple holes and p(‘gs 
fitting them forming all joints. The model 
is then introdu(;ed, piece by piece, into the 
bottle, and fitted together inside -a couple 
of pairs of long pliers or even curling tongs 
being used to hold and place the several 
pieces. (2) The model is built solid, and 
placed in a bottle partly made. The neck 
is then contracted or the bottom closed u]), 
and finished to look like aii ordinary bottle, 
(d) A bottle of suitable size is selected, and 
a ])iece of wood introduced into the neck, 
fitting (piite loos(dy arid sticking out a f('w 
indies when touching th(i bottom. A smart 
blow from a hammer will knock out the 
bottom quite clean. The model is then 
introduced, and the bottom cemented in 
again with a transparent glass cement. The 
third way is the commonest ; the second is 
the best. 

Bowden Brake (see Cycle) 

Bowls (Playing*) 

Polishing Bowls. — If the bowls have 
already been in use, the old varnish, etc., 
should be removed to enable the stain to 
strike into and permanently dye the wood 
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fibres. This can be done by frequent wash- 
ings in hot water in which plenty of common 
soda has been dissolved. A good black 
stain may be made as follows : — Boil till 
well dissolved, in an iron pot, J gal. of strong 


it will be found to be softer and tougher 
than before*. Mark the length of the tang on 
the bradawl handle, and at ^ in. from this 
mark, towards the end where the shoulder 
of the awl comes, bore a hole at right angles, 



Fig. 161. — Brass-capped Bradawl. 


Fig. 160. — Bradawl. 

vinegar, 1 lb. of extract of logwood, J lb. 
of green copperas, 2 oz. of China blue, and 
1 oz. of nut galls. Then add pt. of vinegar 
that has stood for a day or more in a jar 
containing plenty of rusty iron, nails, or 
turnings. The stain should be applied hot 
if possible ; two or three applications may 
be given. French polish ' gives a good 
finished appearance, but docs not wear well ; 
oil varnish, though giving a more glaring 
finish, wears better. If this is olijccted to, 
a waterproof jiolish made as follows might 
be tried : — i oz. of gum benzoin, 1 oz. of 
gum sanda,rach, 1 oz. of gum aaiime, and 
1 2>t. of methylated spirit. When these are 
dissolved and strained, add J gill of i^oppy 
oil. An intense black may be imparted to 
the polish by adding oz. of black aniline 
<lye, spirit soluble. 

Boxes (see Cardboard Boxes) 
Bradawls 

Bradawls are well-known and useful tools 
for making small holes in soft wood. They 
have cylindrical stems with a sharp chisel 
edge. In sharpening bradawls, never con- 
vert this edge into a point, as then the 
bradawl cannot do its ivork. The ordinary 
form of bradawl is shown by Fig. 15(3. 
The patent brass-capped bradawl shown by 
Fig. 151 is an improvement on the ordinary 
form, this brass-cap securing the blade so 
firmly in the handle that they cannot come 
apart, as is sometimes the case with ordinary 
bradawls when withdrawing from hard 
wood. To prevent the tang leaving the 
handle, one method is to soften the tang 
at the extreme end by making it red-hot 
in a gas flame. If allowed to cool gradually 


or nearly so, with the tang hole. Slightly 
bend the tip of the tang, and insert it in its 
handle. By driving a l^rad into the hole 
previously bored (see Fig. 152), the slight 
bending of the tang can be increased to form 
a hook, while the brad makes the bent end 
embed itself tightly into the handle. File 
off the brad at both ends, and with one or 
two riveting blows the blade is firmly fixed 
in the handle. 

Brass 

Brass is an alloy of c()])per and zinc, the 
proportions varying from fib per cent, 
copper and 31 per cent, zinc for fine yellow 
brass, to 70 per cent, copper and 30 per cent, 
zinc. Lead is often added, and tin. Thus, 
for hard common brass, use 79| per cent, 
copper, fij per cent, zinc, and ll per cent, 
tin? 

Bending Brass Curtain Poles (.see Tubes). 

Bending Brass Tube. -For bending brazed 
soft-drawn brass tubes of small diameter 
load the tubes witli lead and bend them, 
after well annealing, round a wheel or 
block the diameter of which is equal to 



Fig. 152. — Fixing Bradawl Blade. 


the inner diameter of the bend required. 
If the tube is sufficiently soft at first, there 
will be but the very slightest kink and no 
crack outside. Tubes that are required in 
quantities are bent without loading by 
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means of a machine consisting of three small 
steel rollers grooved to the size of the tube 
to be bent. The rollers vary from | in. 
in diameter to almost any size, and work in 
a triangular form. f)n passing the tube 
through the rollers, it is curved to the 
diameter of tin* rolls without in any way 
damaging it.' 

Blackening Brass.— (1) To blacken brass, 
make up tlui following solution: — Water 
:] gal., verdigris 2 lb., carbonate of soda 
2 lb., caibonate of ammonia 2 lb. A 
sione VOS." el should be used for holding the 
solution, which should be made as hot as a 
hot-water bath can make it. Pound up the 
verdigris into a powder, and add to the 
w^ater in the vessel ; allow this to soak for 
some time. Next add lb. of the soda 
carbonate, and stir thoroughly ; then add 
1 lb. of the carbonate of ammonia. Stir, 
and add the carbonate of ammonia little by 
little till the desired result is obtained. It 
usually takes the full quantities named, 
but by mixing gradually in this way allow- 
ance can readily be made for varying 
strengths of chemicals. A clear solution 
will be the result. The brass must be well 
cleansed from all grease. Clrcasy or oily 
wmrk may be given a benzine bath, after- 
wards putting in the ])otasli solution, and 
finally rinsing. Next give a light avid dij). 
When rinsed, the articles may be placed in 
the blackening solution. The length of time 
it will be iiecessary for the articles to remain 
in this bath depends on the colour required ; 
usually from .‘>0 sec. to 2 min. will be ample, 
^riie usual effects will be first dark red, 
turning to a purple iridescence, wliich 
rapidly turns to black. All qualities of 
brass may be blackened, the black lasting 
a long time. It will be necessa ry to give the 
articles a coat of transparent enamel, and 
care must be taken to keep th^i bath free 
from any foreign matters. (2) Another 
method: Dij) the brass in a bath (*onsisting 
of 1 part of sulphate of iron and 1 })art of 
white arsenic dissolved in 12 parts of 
hydrochlori(*. acid. ^Vhen the article has 
become sufhciently black, rinse it well in 
several changes of cold water to remove 
the acid, in sawdust, and polish with 
biacklcad ; it may then he lacquered with 
a pale lacquer. (3) Another method, undone 


more generally adopted, although somewhal 
more expensive, is as follows : — Well polisl 
the article with tripoli, and afterwardj 
wash it well in a mixture consisting of I par 
of nitrate of tin and 2 parts of chloride o 
gold dissolved in a little water and acid 
Remove the article and wipe it with a cleai 
linen rag. A slight excess of acid wil 
increase the intensity of the black. (4) The 
following method will also be found vci} 
good, and is the same as that adopted ii 
oxidising silver articles. Give the article g 
light silver-plating by deposition, in a similai 
manner to ordinary cheap electro-plated 
goods. Then prepare a solution made aj 
follows : — Dissolve in a little acetic acid 
2 dwt. of sulphate of copper, 1 dwt. o. 
nitrate of ])otash, and 2 dwt. of muriate o; 
ammonia. After warming the articles, appl} 
the solution with a camel-hair pencil, oi 
immerse in the bath, then expose them tc 
the fumes of sulphur in a closed box. This 
may readily be done l)y placing in a tii 
biscuit-box a red-hot iron bowl, siudi as the 
bowl off a small lead ladle, in which are a 
few pieces of sulphur. Hang the article.^ 
on a rod across the tin, and close the lid. It 
w'ill be necessary to do this wliore there is a 
fairly good draught to carry off the sulphui 
fumes. (5) Hiorns in bis l)ook on “ Metal 
Colouring and Bronzing ” gives the lollovvin^ 
as a simple and efEective method of obtaining 
a lustrous black on brasswork Dissolve 
10 oz. of copper nitrate in 20 oz. of water, 
then slowly add ammonia until tlie prcci])i- 
tate which first forms is just rcdissolved. 
The metal is dipped in this solution, then 
rinsed and dried in sawdust ; if the metal 
is subsequently heated, it assumes a steely- 
black colour. ((3) This is suitable for brass 
buttons, etc. Immerse in a strong solution 
of copper nitrate or sulphate. Then heat 
on a hot plate, or carefully in the flame of a 
Bunsen burner, till black. Well swill in 
hot water, and dry out in sawdust ; polish 
with a Iflacklead brush, and then lacquer. 
(7) The following is a good method of black- 
ening the brass fittings of photographic 
or other apparatus : — Mix i oz. of saturated 
solution of silver in nitric acid with 4 oz. 
of saturated solution of copper in nitric 
acid. In both cases use jars much larger 
than the bulk of the acids, or they will boil 
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ovor and run to waste. When both lots of 
ncid are quite “ killed ” with the metals, 
niix and stove. To use, dip the articles in 
t he mixture, and make them quite hot over 
;i spirit lamp or gas flame ; then rub them 
wath a cloth. The black coating will not 
rill) off, and will remain thick a very long 
1inic unless corroded. 

Burnishing Brass. — The finish that is 
usually seen on electroliers, gas fittings, 
l)edstead fittings, and the like, is obtained 
])y burnishing. The burnishers are of 
various shapes, and are made of different 
ijiaterials, the most usual substances being 
liurdened cast-steel, agate, flint, and blood- 
stone (steel and bloodstones being the 
(’ommonest). In bloodstones the grain should 
he close, hard, and without seams or veins, 
and the colour should be of an intense dark 
red ; the steel must be fine and close- 
grained and perfectly polished. I’ he face 
of the burnishers is soon lost, and must be 
r('storcd by rubbing on a piece of leather 
(which is stretched over a wooden block) 
covered with tin-putty, Veiietian tripoli, or 
rottenstonc, with a little oil. The tools are 
of several shapes, and vary according to 
the (ilass of work; the commonest shapes 
an' lance, tooth, knife, half sphere, or dog’s 
tongue. Burnishing usually consists of two 
operations, which arc roughing and finishing ; 
the tools for the first operation have a sharp 
edge, and for the second operation a rounded 
edge. The tools and the work must be very 
frequently wetted, in order that the tool 
may glide over the surface. The solutions 
that are used are ])ure water, soap water, 
ci('am of tartar, and vim^gar. The articles 
11 r(^ first brightened by dipping in nitric acid, 
and, after swilling well, are burnished with 
water (usually) or with water and cream of 
tirtar. After burnishing, the surface is 
wiped down with a clean rag, and when dry 
is lacquered with a clear colourless lacquer. 

Cementing Brass to Glass (see Glass). 

Cleaning Annealed Brass. — Large sheets of 
luass should Be annealed in a properly con- 
structed muffle or furnace ; small pieces 
aiay be done in an open fire of cinders or 
i^tnall coke, not too hot. Heat the plates 
to a dull red heat in the dark, and leave to 
cool off. They require careful watching, 
or they will burn. The scale can only be 
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got rid of by grinding on a large stone, or 
otherwise by the use of pumice-stone and 
water, followed by dressing off with Tam-o’- 
Slianter stone. For cleaning up after firing, 
try a solution of about 1 part of nitric acid 
in (i parts of water, slightly heating the brass 
before plunging it in, leaving for a minute or 
two, then brushing with a stiff worn-out 
brush and finally washing in clean water and 
drying in hot sawdust. The solution may 
be bottled and used over again, adding a 
little fresh acid from time to time. 

Cleaning and Restoring Bedstead Brass - 
work. — Bedstead brasswork turns black 
in places with wear, owing to the lacquer 
having worn off. To clean, take the bedstead 
to j)icces, and boil the brasework in a strong 
solution of common washing soda until all 
the lacquer is removed. The rods must b(^ 
stood in the vessel containing the soda water 
and some of the solution poured over them. 
They must next be swilled in clean water to 
remove every tra(;e of soda, and thoroughly 
dried. They are then polished with list, oil, 
and rottenstonc. The method of proceduv(i 
is as follows : — Take a rod and seemre it in a 
horizontal position about 3 ft. (5 in. from the 
floor. Make a paste of rottenstonc and oil, 
and spread a little on a strip of list about 
1 yd. in length. AVraj) the list one complete 
turn and a half round the tube, take hold 
of the ends, one in each hand, and pull with 
the riglit and left hand alternately, keeping 
the list taut, and gradually pass it along the 
tube until all impeiTections are removed. 
If some of the black refuses to come off, it 
must be removed with a line float, and tlu^ 
list again used. When quite clean, wipe 
the rod until no grease remains, and dust it 
with finely powdered rottenstonc. Finally, 
polish the rod with a fresh piece of list. The 
same piece of list can be used repeatedly if 
kept to its special operation. To renovate 
the knobs, etc., fix them in the lathe and clean 
with finest ('inery cloth — that used by gun- 
mnkers, etc., costing about 4d. per sheet, is 
best — and finish with a burnisher, using 
thick soapsuds as a lubricant. The parts 
must then be swilled in clean water and dried 
in sawdust. Ornaments must be done cither 
with emery cloth, which will give a matt 
surface, or with hand scrapers and burnishers, 
then washed, and dried in sawdust. Lacquer- 
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ing is performed as follows : — Procure from 
a drysalter ^ pt. of best gold amber lacquer 
and a camcl-liair brush of not less than in. 
diameter. The amateur’s only method of 
heating the rods is by steam ; this can be 
accomplished very easily by using the kitchen 
kettle. If the nozzle is too large, a false one 
<'an be made of sheet tin. Get a round stick, 
slip it into one end of the rod, and put the 
other end on the kettle spout. When the rod 
is too hot to bear the front of the hand ui)on 
it, the lacquer must be carefully applied. 
The brush must not be too full or the lacquer 
will run in streaks ; use the brush by work- 
ing it backward and forward from end to 
end of the tube ; the colour is gradually 
deepened by continual brushing until the 
desired shade is obtained. If in the first 
a,ttcmpt the rod is spoiled, the lac.quer must 
be washed off in soda water. The knobs, 
et(\, can bo healed on an iron plate placed 
over the fire, but care must be exercised or 
they will burn. The bedstead can be put 
together again by the use of pliers with 
washleathcr between the jaws. “ Zapon ” 
is a cold lacquer, sold by the Fn^derick 
(-rane Chemical Co., which is well suited to 
the amateur’s requirements in such a jol) 
as the above. 

Cleaning Brass Buttons. — Polish the but- 
tons thoroughly with Globe ])olish or similar 
nu'tal ])olish, and finish off with a little 
whiting. When quite briglit, coat them 
thinly with a little “ Zapon,” mentioned m 
the previous jiaragi-aph. This will act as a 
lacquer and preserve the brightness of the 
polish for a considerable time. If the 
buttons are silver-pla.t(*d, thoroughly clean 
them with ])latc powder and cover as 
before with enamel. 

Cleaning Brass Gas-pipes.- If the gas- 
pipes have been lacquered, it will be necessary 
to boil off the lacquer in a strong solution of 
soda. They should then be dipped in 
dipping acid or sulphuric acitl, well washed 
in water, dried off in sawdust, then polished 
in the usual way on a leather buff, and 
finished with crocus on a cali(;o or felt dolly. 
If the pipes arc fixed and are not lacquered, 
they may be rubbed with flour emery and 
oil, and fuiishcd off with crocus powder. 

Cleaning Brass Pan. — To remove from a 
brass preserving pan a stain caused by 


spilling sal ammoniac, use a metal polish such 
as Globe polish, or use Monkey Brand soap. 
If the stain is deep-seated, apply oxalic acid 
and water with a rag until the stain is 
removed, then wash off and polish with 
whiting and water. Care should be taken 
in handling the oxalic acid, as it is of a 
poisonous nature. 

Cleaning Brass Plaque. — If the plaque has 
become thoroughly caked with decomposed 
metal it may be necessary first to soak it 
in acid ; if so, nitric acid, sufficiently diluted 
to bite quite gently, will be best. Otherwise, 
merely scrubbing with Monkey Brand soap 
will suffice. The brass, however, soon 
tarnishes again after this, which makes 
lacquering desirable. Soaking in dilute liquid 
ammonia and then scrubbing with a soft 
brush will also effectually clean the plaque. 

Cleaning Brass Water Taps. — If the taps 
are not in too bad a state, try Globe metal 
polish. When they arc very much tarnished, 
proceed as described on p. 9-3 for “Cleaning 
Lacquered Brasswork.” 

Cleaning Chased Brass. — To clean chased 
brass, wash it well with hot water and 
soap and dry thoroughly. Then rub it all 
over with a cut lemon, and when it looks 
quite clean, rinse well in warm water, and 
dry and ^jolish with a chamois leather. 
Chased work of any kind should not be 
cleaned with powder. 

Cleaning Indian Brasswork.— Indian fig- 
ured brass showing conventionally designed 
animals, foliage,, and flowers, partly cast 
and partly executed with sharp punche*^!, 
may have red or black enamel between the 
figures. If this a 2 )pcars to be an oil colour 
and is improved in appearance by the ap])li- 
cation of oil, the brass is best cleaned by an 
oily metal-polishing paste, which is prepared 
by mixing some finest grade best American 
tripoli with sweet oil to a thin creamy paste. 
Stir this frequently, allow it to settle down, 
pour off the surplus oil, and use the re- 
maining paste. Apply freely with an old 
clean linen rag, and rub the tarnished spots 
briskly ; then wipe off all surplus paste 
with the same rag, and polish with a clean 
one. Deeply punched designs may after- 
wards be beaten with a soft brush. Globe 
polish is an excellent polish for this class of 
brasswork. 
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Cleaning Lacquered Brass. — Boil off the 
old lacquer by immersion in a hot solution 
of carbonate of soda — 1 lb. to 1 gal. of water 
—dry out in sawdust, then relacquer on a 
hot plate or in an oven. For a full descrip- 
tion see “ Cleaning and Restoring Bedstead 
Brasswork” on p. 91. 

Dipping Brass Castings. — The following is 
the process of dipping small brass castings 
so that . they will have an even colour. 
The articles must first be cleaned free from 
grease and dii*t, then strung together on a 
copper wire and suspended in a bath com- 
posed of spent acid, which will be much 
improved by the addition of a small quantity 
of copper in solution. Allow the articles to 
stay in the bath for one or two hours, then 
swill, and dip them, still on the copper wire, 
in a bath of nitric acid of 36° Baurae mixed 
with a small quantity of sulphuric acid. 
This bath is best used warm, though it can 
be used cold with good effect. Allow the 
iirticles to remain in the bath till dense red 
fumes appear, then take them out and well 
swill in clean water. If this does not give 
the desired effect, re-dip in the nitric acid 
bath. The straw -coloured acid is the best 
for dipping. A solution of nitric acid, in 
the proportion of 1 part acid to 7 or 8 of 
water, is often used as a preliminary, 
followed by a sironger solution. Another 
bath consists of liydrochloric acid and alum. 
A dead appearance may be obtained by 
using nitric acid 6 parts, sulphuric acid 2 
parts, water 2 parts, and zinc sulphate 1 
part. 

Etching Brass {see main heading, Etching). 

Frosting Brass.— Sheet brass that is to 
be frosted is either lacquered, put in an acid 
pickle, or its surface abraded in a particular 
manner. Or the sheets may be swabbed 
with dilute sulphuric a(;id to which some 
dissolved bichromate of potash has been 
added, though for this a large trough and 
a plentiful supply of water for rinsing will 
be required. Berhaps the following will 
best suit the circumstances : — Procure a 
large, round, firm piece of cork and some 
pumice-stone powder, ttet the brass free 
from definite scratches, and strew thickly 
over its surface the pumice powder ; then 
work the cork round and round, using a 
very small quantity of water. The circular 


n 

motion of the cork pad ought not to leave 
direction marks. Continue until there is a 
good even matt or granulated ground. 
Swill off the worn pumice powder immediately 
it has lost its fret, and feed with fresh. Use 
the bob to polish the sheets before frosting. 
The polish would give a fine foundation for 
working on. Lacquer afterwards. If the 
plates are very large, try silver sand with 
the cork pad in place of the pumice powder. 

Melting Small Quantities of Brass. — The 
only way in which small quantities of brass 
may be melted by gas would be by using 
a Fletcher’s injector furnace. The gas is 
mixed very intimately with air by means of 
a small foot-blower, and is conveyed to the 



Fig. 153. — Hollow Casting for Melting 
Small Quantity of Brass. 

inside of the furnace, where, on ignition, 
sulllcient heat is generated to melt brass in 
ten or twelve minutes, starting cold. Or, 
with a good kitchen grate, the following 
expedient might possibly be adopted : — A 
hollow casting, about § in. to ^ in. thick, 
similar to Fig. 153, must be procured, the 
measurements being taken according to the 
measurements of the grate. If only 2 lb. 
or so of metal is to be melted at a time, the 
casting might be used as made, but it would 
be preferable to line the inside with J-in. 
or 1-in. firebrick slips to protect the iron. 
The casting should be put in the well of 
the grate, and the opening to the chimney 
above the casting should be stopped with a 
plate of sheet iron to prevent air passing 
up other than through the furnace. For 
fuel use gas coke, and when the tire is started, 
cover the top of the casting with a plate of 
iron or a firebrick slab, when the air drawn 
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up by means of tlie chimney draught will 
])ass through tlie furnace and create a heat 
suita])le for melting brass. A crucible 
allowing 2 in. spacing all round may be used, 
so that a very fair cpiaiitity of metal may 
be melted at a time. Of course, a wooden 
pattern from which to east the iron will 
have to be made ; this pattern must have 
a slight taper from top to bottom, so that it 
ca n be withdrawn from the sand in moulding. 
Allow an inch flange on the bottom to carry 
three or four wrought-iron bars an inch 
square as firebars. 

Oxidising Brass {.see main heading. Oxi- 
dising). A 

Polishing Brass. — To obtain a high polish 
on brasswork a ])olishing lathe is necessar>^ 
This will have to be run by power, as it 
would be next to impossible to gear the 
machine up to work by foot at suflicient 
spc'od. Orease compo and ])olishing mops, 
alsf) sand and lime, will be required. A 
brown linen mop for use with the grease 
compo or tripoli will be wanted, and a white 
linen one for finishing with rouge. If the 
work to be ])olished is hiirly smooth, the 
sanding may be omitted and the lime used 
lirst. After a bright face is obtained the 
articles must be further polished with the 
tripoli compo, and finally with rouge if a 
very high d(*grcc of finish is recpiired. For 
ordinary brasswork, the finish may be 
obtained after lining by using tripoli compo, 
or c.ompo only. Brass, copper, or kindred 
metals to be made into trays, etc,, should, 
before being worked, be hammered flat, 
ground, and glazed on a glazing wheel. 
The material is then ri'ady to be worked by 
engraving, repousse work, saw piercing, or 
a combination of th(*se proi’.esses. The 
articles must next be thoroughly washed in 
a. bath of hot soda water, brushed so that 
all the oil and dirt are removed, and should 
then be washed in cold spring water ; after 
this they may be dipped in a bath of dilute 
sulphuric acid, and wa shed at once thoroughly 
in cold water. T’he article is now ready 
for polishing, which is accomplished by buffs 
of several sizes, and dollies which revolve 
at great bpecd. The buffs are wooden 
whe(‘ls of ’various sizes, roimd which buff 
leather is fixed. These are coated with glue 
and rolled in emery powder of different 


grades, thus giving to the leather an 
emery coating. On these revolving buffs 
the article is held and polished. For small 
work, buffs of solid leather are used, and 
these may be turned to a sharp edge, so as 
to reach the finer parts of the ornamental 
work. The articles thus treated are ready 
for the final polishing by revolving dollies, 
made of a large number of circular pieces of 
calico very securely bound together in the 
centre with screw and nut. A preparation 
of 2 parts of flour emery powder and 1 part 
of crocus powder, mixed with boiling suet, 
should he left to get cold, and then cut into 
oblong cakes. It is used on the dollies, 
against which the brass and copper articles 
are held and polished. Some buffs arc also 
made of a composition of felt, but leather 
produces the best effects. 

Polishing Brass '^Tube. — Brass tubes are 
prepared for polishing by being floated 
with a file, the teeth of which act as cutters 
and take off the top skin of the metal. 
Instead of floating, the plan may l)e adopted 
of grinding wdth an emery wheel of about 
150 fineness. This wheel, 12 in. in diameter, 
is fixed on the end of the polishing spindle 
by means of a false nose, the wheel being 
held in place by a nut screwed tight on the 
end of the thread of the spindle. On the 
bench is fixed a large compound slide-rest 
with an arrangement to c.arry the tube ; a 
table is plained both in front and at back of the 
slide-rest to j^revent the tube bobbing about. 
The advantage of the slide-rest is that any 
size of tube from ^ in. to 2 in. may be ground 
by simply raising or lowering the tool- 
holder and the tube-carrier. The tube is 
placed on the carrier and adjusted till there 
is the slightest pressure or allowance for 
grinding by the wheel. The side of the 
wheel, not the edge, is used to grind with, 
and the tube is passed between the rest 
and the wheel, which takes off from the 
tube, with a circular motion, the thinnest 
possible amount of brass. Each side is 
served in this manner. Tubes are ground 
much quicker by this method than by hand 
floating. After grinding, the tubes are 
treated with ordinary sand and polishing 
sand, and finished off with the ordinary 
cotton mop and compo. The mops should be 
closely sewn together, the rows of stitching 



flAlMJ 1 M Ai^ ' JlilN U intL W iT J11I\ 


being about f in. apart. They are further 
strengthened by bolting together with four 
ordinary snap-head, square-shank, J-in.- 
diamctcr iron pins with nuts. 

Preventing Brass Tarnishing. — All brass- 
work cleaned by the ordinary methods will 
become dull in a very short time ; this is 
due to the action of the atmosphere. The 
only way to overcome this is by cleaning 
and lacquering. To do this, well clean the 
articles by boiling for about twenty minutes 
in a solution cotnposed of lb. of caustic soda 
and 1 gal. of water. Well swill, and dry. 
The articles <;an now be lacquered either 
with a hot or cold lacquer. For the former 
a small stove will be required, heated pre- 
ferably by gas, the size of the stove being 
gauged by the size of the work in hand. 

Brassing 

Brassing Iron and Steel. — There is not 
at present any known method of depositing 
brass on iron by simple immersion. Articles 
may be copper- washed by dipping them in 
a bath of copper sulphate that has been 
sharpened with acid, but for (jovering with 
brass the articles must be electro-brassed. 
Anyone who has the apparatus for electro- 
plating can readily do electro-brassing. It 
is said that a colour having some resemblance 
to brass may be given to small iron and steel 
articles by stirring them for a long time 
in a tub containing water 1 qt., and sulphate 
of copper and protochloride of tin crs^stallised, 
of each about I oz. The colour of brass is 
given to iron by c.oating the surface with 
gold size, putting in a warm place till tacky, 
and applying bronze powder, or what is 
known as Dutch-metal powder, on a jmd of 
soft leather. All methods of brassing iron 
other than that of electro-plating are in the 
nature of makeshifts, and arc unsatisfactory. 

Electro-brassing. — There can be no surer 
way of colouring iron and steel articles than 
by electro -brassing them. If they are free 
from rust, and highly polished, the process 
will be easy and expeditious. Obtain some 
< lipping bowls of perforated stoneware, in 
which a hundred or more of the articles can 
be dipped and shaken in the preparing 
pickle to fit them for taking a coat of brass. 
The first pickle should be composed of J lb. 
of zinc sulphate dissolved in 1 gal. of water, 


then add 1 pt. of sulphuric acid. The 
second pickle is composed of 1 lb. of potassium 
cyanide dissolved in 1 gal. of water. First 
immerse and shake the articles in the acid 
pickle for a few minutes, then well rinse 
them in clean water, immerse for a few 
moments in the cyanide pickle, and transfi^r 
them whilst wet to the electro-brassing 
solution (see below) to deposit the required 
coat of brass. If there are holes in the articles 
convenient for stringing on wire, they should 
be Inmchcd on No. 21- soft copper wire, and 
suspended by this wire in the brassing solution. 
It will be advisable to do this bunching after 
the articles have been in the acid pickle 
and rinsed preparatory to immersion in the 
cyanide pickle, as they can then be passed 
through the latter and into the brassing 
bath without delay. If the articles have 
not any holes or projections around which 
the wire can be twisted, they must be brassed 
in a wire gauze vessel and shaken about in 
this whilst being brassed. After the articles 
are coated with brass they must be well 
rinsed in clean water, and shaken in hot saw- 
dust until they are dried and polished, then 
lacquered whilst hot. The shaking process 
may be done in a sack or in a revolving 
barrel. If the arti(.*les need polishing before 
they are brassed, this may be done in the 
same barrel, using sand instead of sawdust 
to increase friction. The electro -brassing 
solution alluded to above is made as follows : 
■ — -To make, say, 20 gal. of brassing solution, 
in a large stoneware vessel put 20 oz. of 
good sheet brass in narrow strips, and add 
dilute nitric acid in small quantities at a time ; 
this should be done in the open air, or where 
a strong up-draught can carry away the 
poisonous fumes which arise. When all the 
brass has dissolved, add the solution to 20 
gal. of filtered rain water, and stir into this 
enough liquor ammonbo to throw down all 
the metal as a green precipitate and to 
dissolve this, forming a clear blue liquid. 
Into this liquid stir enough solution of pure 
potassium cyanide to take out all the blue 
colour ; then allow it to stand for 21 hours 
before working. Use anodes of best soft 
sheet brass, and work with a six- volt current, 
cither from four Bunsen cells in series or 
from a shunt- wound dynamo. For large 
surfaces large cells or dynamos should be used. 
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If a small current is employed, the desired 
thickness of brass will take a long time to 
deposit. A plating dynamo to give a 
maximum current of fifty amperes would be 
a useful machine for brassing work. 

Brazing 

Borax for Bruizing {see main heading, 
Borax). 

Brazing Band Saws.— The following arc 
three methods of brazing band saws : — (1) 
File the saw on opposite sides so as to form 
two wedge-shaped ends with a lap equal to 
the length of three teeth. Clamp the saw 
in a suitable rest or holder, damp the ends 
of the saw, and for a 1-in. saw place between 
the lap about as much brass spelter and borax 
as can be held on a shilling. Get a pair of 
tongs bright hot, scrape ofli all scale from 
the jaws, close the tongs on the saw until 
the spelter melts, remove the tongs, and close 
quickly a pair of black-hot tongs on the 
braze. When the joint is well set, remove 
the tongs and file the braze to a thickness 
uniform -with the rest of the blade. (2) 
Fasten the ends of the saw together with 
wire and hold the parts to be joined over a 
gas flame. This is not a good method. 
(3) Where a number of saws arc being 
brazed, a small portable forge will be useful. 
File the ends of the saw as described above, 
secure the joint as near the ends as possil)le 
with iron wire, then bind with brazing wire 
the whole length of the lap. The saw is 
ne.vt placed in an iron clamp and secured 
with two hand vices ; then moisteir the joint 
with water and cover it with borax. Place 
the joint in the centre of the charcoal lire, 
and continue the blast until the brazing wire 
is melted. File the joint to the thickness 
of the blade, and finish with emery cloth. A 
very strong joint may be made by placing 
a piece of silver solder between the two 
parts. This solder is rolled into thin 
sheets, and a piece the width of the saw and 
the length of the joint is used. Neatness 
in a joint depends greatly on the condition 
of the tongs, the amount of spelter used, 
and how the ends of tlie saw arc prepared. 

Brazing Bell. -A cracked handbell could 
be brazed by geiitly heating it to a dull red 
colour, and then applying a little powdered 
borax at the part to be soldered. When the 


borax flows, take some grains of solder on 
the flattened end of a length of wire, place 
it along the crack with the flattened wire 
until all parts are joined, and on removal 
of the bell from the fire allow it to cool 
gradually. If the bell were soft soldered 
the continued vibration would probably 
cause separation. 

Brazing Fish Hooks. — An ordinary mouth 
blowpipe, some brass spelter, borax, and a 
small camel-hair brush are required. File the 
parts to be united perfectly bright. Rub up 
a piece of borax in water on a slate, and 
apply the milky-looking liquid thus formed 
to the hook shanks with the brush. Fix 
together the hooks in their proper position 
by binding them with fine iron wire to a 
stout iron wire bent to shape. Expel the 
water from the borax on the hooks by placing 
for an instant in the blowpipe flame. . Mix 
the spelter into a paste with borax-water 
and apply to the joint. If the spelter is in 
large grains, dip one in the borax-water and 
place on the joint. Direct the flame upon 
the spelter, and when this glistens and runs 
into the joint, stop blowing ; if not suffi- 
ciently soldered, ajiply more spelter and bora x 
and again heat. After brazing, the hooks 
will probably require to be re-hardened and 
tempered. They could be dropped into the 
oil whilst still red-hot from the soldering, and 
could afterwards be tempered to a blue or 
dark straw colour on a sand-bath. 

Brazing Grey Iron. — The principle is first 
to decarbonise the grey iron for a slight 
depth. This is done by using oxide of 
copper or some other chemical that will 
liave the same effect, together with great 
heat to burn or otherwise remove the carbon, 
after whi(*h the job can be brazed like 
wrought-iroii. 

Brazing Small Brass Articles. — Small 
articles of sheet brass are easiest brazed 
with a composition consisting of 5 parts 
copper, 3 parts zin(*., and 2 parts silver. 
If the seams are not required to stand much 
working after soldering, they may be joined 
edge to edge. When seams are formed iii 
this way, little nicks about in. apart should 
be filed out along the edges, so that the solder 
flowing through the nicks during the soldering 
operation will render the joint sound. If 
the seam is to be worked after soldering, a 
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turnings in nitric acid until the latter is 
saturated — that is, until it will dissolve no 
more ; immerse the brass articles in this 
bath, dry clean, and heat moderately over 
a clear coke fire, free from smoke. Repeat 
this process till the correct shade is obtained. 
(.‘1) Another bath that gives a blue -black 
shade consists of 1 pt. of water, 5 dr. of 
iron perchloride, and 1 oz. of hyposulphite 
of soda. Dip the articles in the solution 
till they are of the desired tint, then swill, 
and dry in clean sawdust. 

Brown Bronzing (Barbedienne). — White 
arsenic and tartar emetic (1 part of each) 
are dissolved in the smallest quantity of 
potash solution ; the arsenic and the tartar 
emetic will dissolve more quickly in a warm 
than in a cold solution. When all the in- 
gredients have been dissolved, make the 
solution just neutral (that is, allowing neither 
acid nor soda to predominate) to test paper 
by adding tartaric acid. Next add sufficient 
of a solution of ammonium sulphide to 
make the reddish-brown or yellow precipitate 
at the bottom of the vessel just barely 
dissolve. The solution is used warm, the 
])rass being immersed, and the changes of 
colour watched. At first the colour will be 
golden yellow, and when a brown tint appears 
remove the article from the bath and scratch- 
brush ; return the article again to the bath, 
and the real colour will be brought out. 
The solution must be fresh, or it will not 
work well. This bronzing bath may be 
renewed by the addition of ammonium 
sulphide. 

Brown Bronzing. — (1) A brown colour may 
be obtained by dipping the articles in sul- 
phuric acid or dipping acid, after having 
<‘overed them with thin iron wire ; this 
gives a pink colour, which may be toned 
down by brushing with blachlcad or crocus 
powder. Lacquer the work with silver 
colour lacquer. (2) Dissolve 2 oz. of nitrate 
of iron and 2 oz. of hyposulphite of soda in 
1 pt. of water. In this bath place the 
article till it is of the required shade ; any 
shade from almost brown to red may be 
thus obtained. (3) Another bath that 
gives any shade from brown to black is 
composed of 1| oz. of perchloride of iron 
dissolved in 1 pt. of water. Immerse until 
the desired shade is secured. 


Chocolate Bronzing. — The following de- 
scribes how an old chandelier is b reiibll. 
Boil the old lacquer off in a bath w car- 
bonate of soda — about 1 lb. to the gallon 
of water. Dip in strong aquafortis quickly, 
and swill well in clean water. Immerse in 
a dilute solution of old aquafortis that has 
been previously used for dipping ; copper 
nitrate or sulphate will do even better. 
Place some iron wire in the solution ; in a 
short time the brass will become a salmon 
}ynk colour, due to a thin coating of copper ; 
swill in clean water and dry out in box 
or beech sawdust. Then smear the parts 
over with a brush dipped in a paste made 
of red oxide of iron (Fo^Oj^) and water, with 
a little blacklead added. Now dry on a 
hot plate. When dry, well brush with a 
brush similar to those ifsed for polishing 
grates. A circular brush fixed in the lathe 
would, of course, be better. 

Copper Bronzing. — (1) The articles must 
first be boiled in a strong solution of soda 
to remove all la(‘qiier and dirt, and then 
polished and washed clean. Now get a 
roil of fine iron wire ; in the centre of this 
place the article's and dip in a vessel contain- 
ing dipping acid (diluted sulphuric acid). 
Then wash oif and la(jquor in the ordinary 
way. (2) If it. is desired to copper brass 
gas brackets, the best and most satisfactory 
method would be by electro-coppering 
them by means of a dynamo or s()mc such 
source of electrical energy ; but, unless 
conveniences were handy, this would be 
an expensive job. (3) Dissolve 2 oz. of 
nitrate of iron and 2 oz. of hyposulphite 
of soda in 1 pt. of water ; dip the articles 
in this till the required shade is obtained, 
(t) The following solution will give any 
shade almost to a dark rod. Well mix 
together fij dwt. of potassium perman- 
ganate, oz. of ferrous sulphate, 3| dwt. 
of hydrochloric acid, and 1 J pt. of w'ater ; 
immerse the articles in this for a very short 
time, according to the tint required ; dry 
in hot sawdust after well swilling in clean 
water. After bronzing, the articles should 
be lacquered with a pale lacquer. (5) One 
very good copper bronze consists of sul- 
phate of copper 1 part, copper chloride 
1 part, ami water 20 parts. When all 
is thoroughly dissolved, add a little of a 
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solution of pornitratc of iron. This is a 
useful bronze for medallion work. 

Florentine Bronzing. ~( 1 ) The goods 
must be eleansed in the potash solution, well 
rins(‘.d in cl(‘ar water, and dipped in aqua- 
fortis and well wash(*d. Then put them 
for about five or ten minutes in a copper 
bath made u]) of gal. soft water, 10 oz. 
sul[)hurie acid, and lb. sulphate of copper. 

bright colour may be darkened by 
using very dark Florentine lacquer or Tan- 
ning’s Florentine bronze, and then lacquer- 
ing to suit. ('2) Make a cream with a little 
jeweller’s rouge and water, t)ut previous to 
a])plying this the article must be coppered. 
Aft(‘r w(*ll cleansing the article, brush on 
the cream with a soft camel-hair brush, 
place on a warm ])late, and when dry, 

allow to cool. Finally, well scratch-brush 
and lacquer the article. 

Green Bronzing.- (1) Di]) th(» brass in a 
solution of copper ni(rat(‘, heat on a hot- 
plate till of a black colour, brush with 

blacklead, and lacquer with green lacquer. 
(2) Dip in an acid bath to remove all greasi* 
and (lirt, then immerse in a bath com- 

posed of 1 ])art perchloride of iron and 
2 parts water. This gives, according to 
the tinu^ of immersion, any shade from 

pale to deep olive green. 

Steel Bronzing. —( 1 ) To 1 pt. of water 
add I oz. of muriat(' of arsenic and boil. 
This must b(? used at a boiling temperature. 
(2) Dissolve :> oz. co])per sulphate, d oz. 
verdigris, and 1 oz. arsenic muriate, in a])out 
a (juart of spent a(piafortis. The articles 
should be dipped in this solution cold, 
and after the colour has been imparted 
they must be dried and la(ai|uered with a 
transparent laccpier. (d) (Jet 1 (|t. of strong 
commercial hydrochloric acid, o oz. of 
trioxide of arsenic, and 2.1 oz. of copper 
sul])hate. (Jrind up the copper sulphate, 
add to the hydrochloric acid, then add the 
trioxide of arsenic. Allow to stand a day 
or two, shaking frequently. Dip the work 
to be bronzed ; colour it with old solution 
first, liurnish the parts that arc to be left 
bright. Hcmov(‘ all grease with potash, 
and remove tarnish with sharp water, 
^riie portions that an' burnished should 
be c«)V(*red with copal varnish coloured 
with yellow chrome*, and allowed to dry. 


Bronze in the above solution. When a 
suitable colour is obtained, rinse in cold 
water and dry out in boxwood sawdust. 
Remove the varnish on the burnished por- 
tions with turpentine ; lacquer quickly, 
hot or cold. (4) The following instructions 
apj)ly to steel bronzing brass wire. The 
nearest tint to new steel obtainable on 
wdre is that produced by the potassium 
sulphide process. The lengths of brass 
wire must be made perfectly clean and 
bright, then given a thin eOat of silver 
in an ordinary silver-plating solution, after 
which the wire should be dipped in a hot 
solution of potassium sulphide (liver of 
sul 2 )hur) until quite black, or brushed 
with the, hot liauid, then rinsed in clean 
water, dried, and finally brushed with a 
soft brush to get the required lustre. The 
dark coat on this wire will not bear bending 
or rougli treatment, as it will readily scale, 
and the wire should be lacquered if this 
is to be protected. A darker colour can 
be got by dipping the clean brass in a 
solution of platinum chloride, then wash- 
ing, drying, and brushing as before. The 
coat is not more permanent than the other. 
A more permanent coat may be obtained by 
running the wire through a bath of molten 
lead, and thus giving it a thin coat of lead. 

Steel-blue Bronzing. — First coat the brass 
thinly witli tin or silver {see Tinning and 
Silvering), and lacquer this with a light 
blue lacquer to the required tint. 

Bronzing Bronzes 

Iron oxide is generally used for bronzing 
l)ronzes in which copper forms the greater 
l)art of the alloy. The iron oxide or rouge 
must be of special manufacture and should 
be neither too dark nor too light ; an error 
in either direction will interfere with the 
finish of the article. The rouge is made 
into a cream with water, and the bronze is 
coated evenly and carefull}' with the mixture, 
which then is allowed to dry. When the 
mixture is dry, the bronze is held until it is 
black in the smoke of a lamj), after which 
the work is held in the flame until the 
black is burnt off. Then scratch-brush the 
bronze, and repeat the operation until the 
desired shade is obtained. When finished, 
the work must be lacquered with a pale 
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or colourless lacquer. The only alterna- 
tive method to that which is described 
above is to mix with Zapon or colourless 
lacquer a little very finely powdered dry 
colour of the required shade. Apply evenly 
with a camel-hair brush, and allow* to dry. 
Another coat of the colourless lacquer can 
be applied if the bronze is not bright enough. 

Bronxin^ Copper 

Antique Bronzing.— ( 1 ) Thoroughly clean 
the article; cover it with hydrosulphide of 
ammonia, and allow to dry. Then well 
brush with iron peroxide and plum})ago 
or blacklead in parts, and afterwards with 
a waxed brush of medium stiffness ; the 
brush should be frequently rubbed on a 
block of yellow wax, and then on the mixture 
of blacklead and iron. The variation in 
the shades may be altered by slightly warm- 
ing the article after covering with the 
ammonia. . (2) Mix together 20 parts of 
strong vinegar, .*> parts of carbonate of 
ammonia, 1 part of common salt, 1 part 
of cream of tartar, and 1 part of acetate of 
copper, all by weight, adding a little wuiter. 
When well mixed, cover the article and 
allow to stand for forty-eight hours. Well 
brush the whole with the waxed brush as 
previously described. Various shades of 
colour from pink to black may be imparted 
by cleansing the arti(’le and, after dipping 
it into the solution, putting it into a re- 
ceptacle and bringing in conta(;t with sulphur 
fumes. Well brush with the waxed brush 
as before. (’1) Dissolve in vinegar 2 parts 
of verdigris and 1 part of sal-ammoniac. 
Boil, skim, and dilute with w*ater till a wdiite 
precipitate ceases to fall. Boil the article in 
tliis solution briskly till the desired colour 
is obtained, then remove, well w*ash, and 
dry. The solution must not be too strong, 
or the deposit will not be permanent. The 
article must afterwards be lacquered with 
a colourless lacquer. 

Brown Bronzing. — This is done in the 
way des(jribed under the heading, “ Bronz- 
ing Bronzes ” above. 

Green Bronzing. — (1) To green -bronze 
copper goods, such as small trays, etc., 
steep them for a few days in a strong solu- 
tion of common salt or sal-ammoniac. Well 
wash them in water, dry slowly, or suspend 


them over a vessel containing a small quan- 
tity of bleaching powder, and cover them. 
The depth of tone given to the articles 
depends on the length of time they are acted 
on. (2) To produce an antique green 
bronze, thoroughly remove all grease and 
dirt from the article to be bronzed, and then 
finish with a brass wire scratch-brush. 
Now make up the following solution : 
Vinegar 1 ([t., sal-ammoniac 250 grains, 

common salt 250 grains, and ammonia J oz. 
Small article's may be immersed in the 
solution and the liquid allowed to dry 
on them. When a green froth begins to 
form, spread it with a small brush to render 
the colour uniform. Dry with a second 
brush. Allow to stand for twenty-four 
hours before putting on another coat. After 
two or three coats have been applied, the 
colour is usually deep enough. Einally, dry 
the articles, and lacquer with a transparent 
lacquer such as Zapon. A very pleasing 
effect (*an also be obtained by using various 
bronzing mediums, such as anticpie bronze, 
peacock blue, green, etc. ; these are known 
as lustre paints, and can be obtained in 
bottles from McCaw, Stevenson, Jind Orr. 

Simple Immersion Processes. --( 1 ) Copper 
can be bronzed by simple immersion in a 
solution of 5 drachms of nitrate of iron to 
1 pt. of water. (2) For red, and every shade 
to black, use 1 oz. pearlash, J dr. sulphur, 
to 1 pt. water. For brown, and every shade 
to black, use 1 pt. water to 5 dr. of nitrate 
of iron. The addition of 2 dr. sulpho- 
cyanidc of potassium makes this solution 
suitable for obtaining a dark brown colour. 
Or, for this purpose, 1 pt. w*ater, J oz. sul- 
phate of (*opper, 1 oz. hyposulphite of 
.soda, and 2 dr. of hydro(*hloric acid may 
be used. A bright red may be obtained by 
using 1 pt. water, 2 dr. sulphide of anti- 
mony, and 1 oz. ])(^arlash. 

Tea-urn Bronzing. - A bronze similar to 
that on tea urns is produced (as already 
described) b}^ thoroughly cleaning the sur- 
face and coating it with a paste of crocus 
powder and water apx^lied with a brush, 
and then holding it in a sheet of iron over a 
clear fire for about a minute. A deep bronze 
can be obtained ])y substituting finely 
powdered plumbago for the crocus. Rub- 
bing the metal with a solution of jiotassiuni 
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sulphide (liver of sulphur) produces, when 
dry, the appearance of antique bronze. 

Bronzing Earthenware 

The following explains how to bronze some 
stone (earthenware) jugs a copper colour. 
Digest together for several days with re- 
peated shaking 4 oz. of gum dammar, 1 oz. 
of gum demi, 1 oz. of powdered ammonia 
soda, and oz. of benzine. Mix the solution 
with io ])or cent, of its weight of deep 
bronze powder. (live the jugs two coats 
of this, and, when thoroughly dry, glaze 
over with a preparation consisting of 10 oz. 
of benzine, 4 oz. of gold size, and ^ oz. of 
French ultramarine. This should be thor- 
oughly mixed before ayjplication. A bronze 
paint may be prepared })y mixing in turpen- 
tine, with enough gold size to bind the colour, 
8 parts of middle chrome, (i j^nrts of raw 
Turkey umber, and 2 2 )arts of deep green ; 
two coats of this will be found necessary. 
After the articles are thoroughly dry, they 
arc finally glazed over with a little ultra - 
marine mixed with gold size and turpentine. 
The most natural results are obtained by 
the process lirst given. 

Bronzing: Gun Barrels (see Gun Barrels) 
Bronzing: G unmetal 

The following solution is given by Hiorns 
in “ M(‘tal (Vjlouring and Bronzing ” : Coj>j)er 
acetate, 2(H) gr. ; iron oxide, 200 gr. ; 
ammonium chloride, 70 gr. ; water, 20 h. oz. 
The metal to be coloured is jhckled in the 
hot solution, dried, and heated on a lac- 
quering stove for ten minut(>s. A very dark 
bronze almost black- can be obtained by 
ajiplying a w(*ak solution of ammonium 
sulpliide with a sponge, scratch- brushing, 
and re-applying the solution until a uniform 
coating of sulphide is obtained. 

Bronzing* Iron and Steel 

Black Bronzing. —The article to be ])lacked 
must liist 1)0 w('ll cleansed from grease, and 
then di^jped into a solution consisting of 1 
2 )art of bismuth chloride, 2 parts of mercury 
bichloride, 1 part of coi)per chloride, b jmrts 
of hydrochloric acid, 5 parts of alcohol, and 
50 2 )arts of water;, well mixed together. When 
dry, place the article in boiling water for 
half an hour. If the black is not intense 


enough, repeat the operation. The colour 
is fixed by placing the article for a few 
moments in a bath of boiling oil, and after- 
wards heating till all the oil is driven off. 
This is said to give an intense black finish. 

Brown Bronzing. — A common method is 
to use chloride of antimony. The chloride 
must be mixed with an oil, such as olive oil, 
to the consistency of cream. The articles are 
slightly heated, and the solution is evenly 
applied. The solution is allowed to be in 
contact till the desired shade is obtained. 
To hasten the action of the antimony, a little 
nitric acid mixed with the creamy solution 
is frequently used. Before applying the 
bronze, the articles must be thorougbly 
cleansed from grease and then well polished. 
In dipping, the articles would best be fixed 
on a wire, so that they will not touch one 
another. They might, when wired together, 
be heated in a small hot-air oven and then 
dipped, and allowed to dry when the colour 
is deep enough. 

Green Bronzing. — (1) Mix together 1 j)t. 
of methylated sj^irit, 4 oz. of gum shellac, 
and I' oz. of gum benzoin ; put in a warm 
place and occasionally shake. When the 
gum is dissolved, allow it to stand two or 
three days to settle, then 2 )our oii the clear 
liquid into another bottle and well cork. 
Procure some finely ground bronze green, the 
shade of which may be varied by the ad- 
mixture of lampblack or yellow ochre as 
needed. Mix a little of the green colour 
with the varnish, slightly warm the articles 
to be covered, and with a soft brush gently 
lay on a thin coat. When dry, lay on another 
coat if ne(^essary, and re])eat till the articles 
arc well covered. Tluui varnish all over 
with the clear varnish. (2) Well wash the 
articles in liot strong soda water to remove 
all traces of grease, swill in clean hot wattu*,. 
and thoroughly dry. Then, after polishing 
with ordinary blacklead stove polish, warm 
the articles in an oven until they are just too 
hot to handle, and coat with deep gold or 
amber lacquer. The right temperature is de- 
cided by just touching the articles with the 
knuckles or back of the hand. The articles 
must be held with tongs or a glove after black- 
leading, or the lacquer will not “ take ” 
where the iron is touched by hand. (3) This 
is suitable for iron gas-pii)es. Clean the 
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pipes in dilute sulphuric acid, and lacquer 
them on a hot plate with green lacquer. 

Bronzing* Leather 

To bronze leather in gold or silver, the 
leather must first be saturated with a solu- 
tion of sugar of lead or cupric acetate, and 
then exposed to the action of hydrogen 
sulphide. The bronze may be applied by 
sponging on a solution, or by the galvanic; 
process. In the former, the following 
solutions are used : — Gold bronze : 2 1 

grammes of gold chloride solution contain- 
ing 15 grammes of gold chloride ; a solution 
of 20 grammes of soda in J litre of water ; 
and 15 grammes of glycerine. Silver bronze : 
10 litres of water, 100 grammes of silver 
nitrate, G5 grammes of ammonia, and 15 
grammes of tartaric acid. Nickel bronze : 
80 grammes of nickel nitrate, 80 grammes 
of ammonia, 3 litres of water, and 1 kilo, 
of Glauber’s salt. Cobalt bronze : 1,000 

litres of water and 1 litre of cobalt-ammo- 
nium sulphate. 

Bronzing Plaster Casts 

Assume that a cast (joated with shellac 
and methylated spirit is to be bronzed. Do 
not attempt to remove the coating, but paint 
over it with oil paint of the same colour as 
the desired bronze, but slightly lighter. 
For a delicate cast, use tube colour thinned 
with turps, and stipple on with the end of the 
brush, as this will least fill up the moulding. 
Two coats may be necessary. When dry, 
go over with gold-size, and when this has so 
far dried as to be only “ tacky,” dab bronze 
powder on with a ball of cotton-wool. 
Set the cast aside till dried hard, then with 
a clean ball of cotton-wool lightly dust off 
all loose particles. To improve the appear- 
ance, projecting parts may be rubbed more, 
and for this moistening the ball with a drop 
or two of liquid ammonia will help. Varnish 
the whole with shellac varnish. In the 
various dryings, protect from dust. 

Bronzing Steel (see “ Bronzing Iron 
and Steel’’ on previous page) 

Bronzing White Metal 

(1) A simple method of bronzing is by 
blackleading the articles and heating them. 


then lacquering with green lacquer. (2) A 
simpler process would be to coat them 
with dead black. (3) The articles may be 
blued by painting with blue mixed in the 
best varnish ; it should be carefully laid 
on, and then stoved. (4) For copper 
bronzing (according to an American method), 
the surface of the article is first subjected 
to the sandblast to produce a rough ap- 
j)earance. Now obtain a little finely pow- 
dered colour, of the requisite tint ; if gold 
is desired, use 'gold bronze powder. Mix 
this with a little transparent lacquer, such 
as Zapon ; this gives very good results, and 
is easy to use. Paint the articles over with 
the lacquer, and allow to dry. Tlicn apply 
a coat of a colourless lacquer. 

Bronzing Zinc 

It is rather difficult to bronze zinc, but 
the following solutions are about the best : 
(1) For a dark brown colour, immerse in a 
solution of copper sulphate, 200 grs. ; sugar, 
300 .grs. ; washing soda, 2,000 grs. ; and 
water, 1 lb., till of the desired colour ; swill 
in water, and dry out in stiwdust. (2) For 
a blackish brown, immerse as above in a 
solution of copper nitrate, 4 oz. ; water, i pt. 
Finish by brushing with blacklead, then 
lacquer. (3) For iridescent mottled colours, 
immerse as above in a solution of copper 
sulphate, 200 grs. ; cream of tartar, 20(^ 
grs. ; washing soda, 1,500 grs. ; and water. 
1 11). Blackleading is not required. (4) 
For re-bronzing imitation bronze figures 
(actually made of zinc), a mechanical bronze 
would probably be best. Obtain a bronze 
powder of a suitable colour, and make tin*- 
articles perfectly clean. Then varnish tlie 
surface with japaiiner’s gold size, and apply 
the metallic powder with a soft pad of 
leather. When dry, apply a coat of colour- 
less coj^al varnish. 

Bugle 

Cleaning Bugle. - Make a bucketful of 
hot soapsuds, using rainwater and a soap 
that lathers freely, and to this add a penny- 
worth of liquid ammonia. In this well 
swill the bugle, using a mop as employed for 
lamp chimneys in order to get the solution 
well into the bell portion. Should this treat- 
ment fail to remove the scum from the 
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crook, try the effect of shot, fine ashes, 
or coal slack added to the water. The 
mouthpiece end should he plugged with a 
cork, and the bell end with a cloth, whilst 
violent shaking takes place. Swill out clean 
by putting the instrument under a stream 
of water from a tap. 

Bug:s 

Ridding House of Bugs. — Bugs, having 
once fairly taken possession of a house, arc 
extremely diffhailt to get rid of. Fumi- 
gation by burning sulphur is the best remedy, 
and in order that the fumes may reach, as 
far as is possible, every haunt of the insects, 
all paper should be stripped from the walls, 
loose ])lastering knocked away, and all 
loose mouldings, etc., removed. The room 
must then })c hermetically sealed by pasting 
paper over all cracks and chinks round doors, 
windows, ventilators, fireplace openings, 
etc. ; but the door giving egress from 
the room must be left until the sulphur is 
ignited and the operator has departed. The 
paper strips should, however, be to hand 
ready cut, and the paste-pot and brush 
also be held in readiness for the final pasting 
up. In order that the risk of setting fire to 
the premises may be reduced to a minimum, 
a sheet of iron (an old tea-tray will answer) 
should be placed on three bricks, and above 
the iron further bricks may be used as a sup- 
port for an iron vessel — which should not be 
jointed with solder — in which the sulphur 
will be burnt. The quantity of sulphur re- 
quired will depend upon the cubic capacity 
of the apartment to be fumigated ; from 
2 lb. to d lb. of roll or stick brimstone, 
l)roken into small pieces, will be necessary 
for every J, ()()() cub. ft. of space. All 
being ready, a little methylated spirit 
is poured round the sulphur to facilitate 
lighting, and the spirit is ignited ; the 
operator should then quickly leave the 
apartment and close the exit, sealing up 
all cracks and openings with pasted paper. 
Tlie fumes given oft’ by the burning sulphur 
- sulphurous acid gas — will soon destroy 
all insect life reached by them ; but, as 
bugs will congregate in places which the 
lumes would nt>t reach— namely, behind plas- 
tered partitions, behind skirtings, under 
floors, etc. — it is extremely difficult to 


eradicate them if they have obtained a firm 
lodgment. Constant war waged upon 
them, combined with thorough cleanliness, 
will, however, in the majority of cases keep 
them in check. Little can be done towards 
keeping bugs out of furniture placed in an 
apartment infested with the pests beyond 
making their likely-to-be quarters as un- 
pleasant as possible with turpentine, car- 
bolic acid, etc. Powdered naphthalene placed 
between mattresses will also act as a deter- 
rent. A method of destroying bugs infest- 
ing furniture is to place dishes or trays, 
containing paraffin, in as many parts of the 
room as possible, and renew the oil when 
evaporated. Inject oil freely, with a syringe 
or small oil-can, into the interstices of the 
furniture, around the buttons on mat- 
tresses, and similar places where eggs are 
generally laid, and in a week few will be 
left for future operations. Treat all the 
rooms, if possible, in the same way and 
at the same time, as the vermin travel 
when they find their quarters uncomfort- 
able. The receptacles can be removed 
from rooms that have to be used at night 
about an hour before use, and replaced the 
next morning. To make sure, repeat the 
pro(‘ess after an interval of a w’eek, and 
few will be left. Bed furniture that is 
very badly infested may require a third 
attention, but if done well the first and 
second times this is not likely. When 
bugs are breeding in plaster, it is a very 
difficult matter to get rid of them. The 
bugs are easily killed, but the eggs remain 
and constantly produce a fresh supply. One 
method is to use good carbolic acid, washed 
on with a brush. It must be carefully 
applied, because it causes very serious 
burns if spilt on the hands ; the walls 
should not be otherwise touched until 
the bugs disappear. If the bugs appear 
in patches of' the wall, treat those portions 
thoroughly. Carbolic acid is perfectly safe 
as a remedy for bugs, and is thoroughly 
effective ; but the acid will certainly spoil' 
the wall paper. This, however, should be 
quite a secondary consideration, as the 
whole of the wall paper may probably 
have to be removed before the bugs can 
be reached. Another remedy is carbon 
bisulphide, which will not injure the wall 
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paper. This substance has a bad odour, 
which, however, soon passes ofE. The wall 
may require more than one application, 
because the bugs are probably breeding in 
the walls, and eggs are hatched at different 
times. 

Burners, Gas {see Gas) 

Busts, Papier- mach^ {see Papier- 

m^ch^) 

Butter 

A household test for butter is that known 
as the spoon test, this being commonly 
used by analytical chemists for distin- 
guishing fresh butter from renovated butter 
and Oleomargarine. A lump of butter two 
or three times the size of a pea is placed in 
a large spoon and heated over an alcohol 
or Bunsen burner, paraffin lamp, or ordinary 
illuminating gas burner. If the sample be 
fresh butter it will boil quietly, with the 
evolution of many small bubbles through- 
out the mass, which produce a large amount 
of foam. Oleomargarine and process butter, 
on the other hand, sputter and crackle, 
making a noise similar to that heard when 
a g''^cen stick is placed in a fire. Another 
point of distinction is noted if a small portion 
of the sample be placed in a small bottle, 
and set in a vessel of water sufficiently warm 
to melt the butter. The sample is kept 
melted from thirty to sixty minutes, and 
then examined. If renovated butter or oleo- 
margarine, the fat will be turbid, while if 
genuine fresh butter the fat will almost 
certainly be entirely clear. To carry out 
what is known as the “ Waterhouse, or 
“milk” test, about 2 oz. of sweet milk 
is placed in a wide-mouthed bottle, which 
is set in a vessel of boiling water. When 
the milk is thoroughly heated, a teaspoon- 
ful of butter is added, and the mixture 
stirred with a splinter of wood unti the 
fat is melted . The bottle is then placed in a 
dish of ice water and the stirring continued 
until the fat solidifies. Now, if the sample 
be butter, either fresh or renovated, it will 
be solidified in a granular condition and 
distributed through the milk m small 
particles, being, as it were, m its prosier 
element. If, on the other hand, tlie sample 
consists of oleomargarine, it sohdihes prac- 
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tically in one piece, and may be lifted by 
the stirrer from the milk. 

Butterflies, Relaxing: and Setting: 

Butterflies that have become dry must 
be relaxed before they can be set. Take an 
insect by the folded wings, using a pair of 
entomological forceps, and dip the body 
in almost boiling water, taking extreme 
care not to immerse the wings at their 
bases ; then for a few minutes hold the 
wings in the steam. The specimen will 
then be relaxed and be ready for setting. 
Another method is to place the butter- 



Fig. 164. — Section of Oval Setting Board 
for Butterflies. 



Fig. 155. — Section of Flat Setting Board 
for Butterflies. 



Fig. 156. — Section of Continental Setting 
Board for Butterflies. 


flies for twenty- four hours on damp sand 
(the bodies resting in grooves cut in the 
sand), to which a few drops of corrosive - 
sublimate have been added, in a closely 
eovered box or basin, over which should 
be laid a damp flannel. The insects will 
still be fairly stiff even . after this treat- 
ment ; but an entomological pin should bo 
passed through the thorax, and the forceps 
placed between the wings at their junction 
with the thorax and allowed to spring 
apart gently (this operation appears to 
break some "internal ligament) ; the speci- 
men can then be set. Tlus latter plan, 
although a longer process, is more satis- 
factory than the first-described method 
of relaxation, mainly on account of the 
tendency of the wings of a steamed insect 
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to adhere to the setting hoard ; butter- 
flies of delicate structure should certainly 
he relaxed hy the slower method. Setting 
is performed hy ])inning the specimen on 
to a setting hoard (see Fig. 154), and forcing 
down the wing with a stout bristle mounted 
at right angles to a strong needle hy means 
of a small piece of (;ork, through which 
the bristle and the needle are passed. The 
wing liaving been brought flat with the 
hoard, a fine needle (mounted in a porcu- 
pine quill or other suitable handle) should 
he used to lever the wings upwards into 
position, which, generally speaking, is when 
the lower margin of the upper wing is at a 


right angle to the body, and the lower wing 
has been brought up so as entirely to shut 
off the lower margin of the upper wing. 
When this has been performed, strips of wax 
paper are substituted for the bristle, and 
secured by a sufficient number of pins. 
The antennao should then be brought into 
position and held by pins passing through 
small strips of stiff paper. The insects 
thus set should be put away for at least 
a week to dry. Fig. 154 shows the oval 
setting board, Fig. 155 the flat setting board, 
and Fig. 15b the Continental setting board 
— all in section ; the pins enter the cork, 
which is glued to the wooden base. 



c 


Cameo Carving or Cutting 

For this work, says the “ Horological 
Journal,” the operator sits before a wheel 
turned by a pedal, his little tools, but few 
in number, occupying a small corner of the 
table surface, on which the worker’s hands 
rest whilst the stone or shell is being held 
beneath the needle-like drill. The small 
tools resemble those employed by a dentist, 
and indeed it was from the carneo-carver’s 
kit that the dentist got many ideas for his 
tools. The drills vary in thickness, but 
some are as fine as the j^oint of a cambric 
needle. Near at hand is a china recei>tacle, 
containing oil and diamond dust, and into 
this the tools are dipped frequently during 
the progress of the work. Cameo cutting 
is very exacting, and usually the tension 
on his nerves prevents a persoii from putting 
in more than a few hours’ work at a time. 
A quavering hand may, in a single stroke, 
spoil a week’s work ; the cutter must have 
sharp eyes and a delicate toindi ; he must 
be an artist and a skilled craftsman ; he 
must know how to model and draw ; and 
he must have some knowledge of chemistry, 
as offending spots have to be removed some- 
times. The work is executed in relief on 
many kinds of hard and precious stones, but 
principally on the chalcedonic variety of 
quartz and on shells. Onyx, however, is 
preferred, because of its light and dark 
layers which throw out in relief a white head, 
against a black background. The pic- 
ture is evolved by removing all that portion 
of white stratum remaining after the head 
has been completed. A portrait is executed 
on onyx in a month, but in a less time on 
shell ; with the latter there is the danger 


of brealcage, and as its durability is not 
great, shell is not so desirable for the pur- 
pose as are harder materials. 

Camphorated Chajk (see Chalk) 
Cane (see Bamboo) 

Canvas 

Priming for Canvas. — ‘‘ Priming ” is done 
by coating the bare canvas with white-lead 
ground in oil to which a little picture varnish 
has been added. As a background for a 
portrait, many artists paint in a subdued 
green or similar tint, alwa.s avoiding a 
“flat” uniform tone. 

Repairing Cut in Canvas. — The following 
are instructions on repairing a cut, .*> in. 
long, in the painted canvas covering of a 
shed roof. If the canvas is over a close- 
boarded roof, and the slit is horizontal, 
cut a piece of canvas -J- in. wider than the 
slit (say in. square), then push the point 
of a trowel or something flat into th(‘ slit 
and upwards to free the canvas from the 
boards for a few inches. Give both patch 
and hole a coat of thick paint, and push 
the former about halfway under the upper 
edge of the slit. A few taps of the hammer 
will make the patch lie flat and close up 
the corners ; then nail the edges down with 
copper tacks 1 in. apart, and paint again. 
If the slit is vertic^al, make, a horizontal cut 
across the top ‘3 in. long, forming a T. 
Paint and tack the vertical ])ortion and 
proceed as described above, making the 
patch long enough to cover the lower end of 
the slit. 

Canvas-covered Boards for Artists. — Artists 
use millboards covered with canvas and 
painted white. To make these boards 
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proceed as follows : Get a thick straw board 
and, having cut to the required size, cut a 
piece of prepared canvas (this may be pro- 
cured of all artists’ colourmen) 1 in. larger 
each way than the l)oard ; now get some 
hot, strong glue, coat both the back of the 
canvas and one .side of the straw board, 
In’ing the two into contact, and place in a 
s(.*rew press or under a heavy weight for 
a few minutes. The canvas overhanging 
is turned on to the back and glued down, 
and, to make a finish, a piece of thin tinted 
paper is cut (J in. smaller each way tl^an the 
board) and glued over the ])ack. 

Capock 

Capock is an unfamiliar substan(‘e to 
mbst people in Great Britain, but it is well 
known in parts of the Continent. It is in 
use in tin; English and German navies 
for the manufacture of life-saving appli- 
ances. ('apock is the filamentous and 
downy envelope of the fruits of certain 
trees belonging to the family of the bam- 
boos, and known in the Dutch Indies as 
the “ false cotton tree.” When the capsule 
of the fruit is open, it is found to contain 
a mass of yellowish-brown silky filaments 
which envelop the tender part, the pulp, 
of tlie fruit, like the stigmas of maize. This 
filamentous material is very light and 
scarcely absorbs water. After a maceration 
of several months its weight remains nearly 
the same, and because of this property it 
can be used as a substitute for cork in cer- 
tain applications. It is said that a girdle of 
less than a pound of capock is sufTicient 
to support on the surface of the water a 
man of ordinary stature. In France, this 
product has been advocated in medico- 
surgical therapeutics as a substitute for 
wadding or cotton for bandages and com- 
presses in dressings. 

Carbolic Acid 

Carbolic acid (C^jH-OH), known also 
as phenol, phonic acid and hydrate of 
phenyle, is universally used as a disinfec- 
tant. In its normal state it is in the form 
of long, colourless, prismatic crystals; but 
these at a temperature of 90° to 95® F. 
melt into an oily liquid known as liquid car- 
bolic acid. In moist air the crystals deli- 


quesce, forming a hydrate having a specific 
gravity of l-Obo and boiling point 370® F. 
Ordinary creosote consists largely of this 
hydrate. Carbolic acid is distilled from 
that part of coal-tar which distils over 
between 329® and 374° F. It is an 
irritant poison with a burning taste. 

Carbon 

Cutting Carbon Plates. — An old metal 
saw may be used, the carbon being moistened 
with water. A strip of hoop iron, or a 
disc of sheet iron, may be used, the latter 
being rotated. Wet sand should then* be 
used in the cut. Another method is by 
scratching as deeply as possible, and break- 
ing on the groove thus formed. 

Carbon Paper. — The carbon papers that 
arc used for duplicating purposes are covered 
with a preparation that is composed of 
lampblack or other black pigment, a wax, 
and an oily substance. The mixture may 
be made by melting together 5 parts of lard 
and 1 part of beeswax, and colouring by the 
addition of sufficient lampblack. The best 
preparation tried by an analytic; chemist was 
composed of lampblack 5 parts, castor oil 
5 parts, ccrasin 1 part, and petroleum ether 
10 parts. The wax should be melted in 
the hot oil and tlie laippblack stirred in ; 
then, after removing from the fire, the 
petroleum spirit must be added. The addi- 
tion of the petroleum spirit allows the mixture 
to be spread more evenly, and the coating is 
thinner when it dries. The lampblack if 
best used in the form of drop black, or lamp- 
black ground in turpentine and the tur23en 
tine afterwards allowed to evaporate ; oi 
in place of lampblack, gas black may be 
used. These pigments are fine in th( 
grain, and yield a smooth paper. Th( 
addition of a little Prussian blue gives £ 
bluish-black shade, which will j)robabl3 
be an improvement. The aniline colour! 
soluble in oils seem to be fitted for the pur 
pose of making coloured duplicating papers 
cither with or without the addition of cerasii 
wax ; the latter would prevent the materia 
taking off too easily. 

Moulding Carbon. — As carjpon cannot b< 
melted to a fluid condition, it cannot b< 
cast in a mould. But powdered carboi 
can be combined with a cementing sub 



stance, made into a stiff paste, then moulded 
to shape, and baked. If the grain of the 
article is to be close and hard, the carbon 
must be ground to a very fine powder. 



It may then be made into a paste by adding 
sugar syrup or treacle. This paste is next 
pressed into a strong iron mould, so made 
as to be easily taken apart afterwards for 
the removal of the carbon article. The 
mould with its carbon must then be baked 
at a strong, bright-red heat, which will 
■carbonise the sugar and cement the pow- 
dered carbon. It may be necessary to 
soak the carbon agj^in in sugar syrup, and 
re-bake until sufficiently smooth and hard. 

Carbonate of Soda (see Soda) 
Cardboard 

Covering Cardboard Boxes. — In card- 
board box manufacture the ordinary method 



of gluing the paper used in covering the 
boxes is simply by a brush. The paper is cut 
to size and laid flat upon the bench and 
glued with the brush. Glue brushes are 


much the same as paint brushes, and are 
to be obtained almost everywhere. For 



Fig. 169. — Cardboard Tray, Pin-cushion, and 
Watch-stand. 

very small coverings, kistead of gluing the 
j)aper a sheet of thin brass or zinc is glued 
and the paper laid upon it, one sheet at a 
time, and lifted again quickly ; sufficient 
glue adheres to the surface to make it stick 
to the box. Some of the larger manu- 
facturers now use gluing ma(‘hines, some- 
times called covering machines. The paper 
is on reels, and is drawn over a roller which 
rotates in a glue trough ; by this means 
the paper is glued, the operator meanwhile 
covering the box. There is also an arrange- 
ment for cutting the paper when the four 
sides of the box are covered. The box is 
passed to another operator, who cuts the 
corners and turns in the cover at the top 
and bottom. 

Cardboard Mounts, Gilding (see Gilding). 

Cardboard Trays. — Figs, loT to KiO 
show easily made trays. To make Fig. 157 
draw a plan as shown in Fig. KJl. The 



Fig. 160. — Hanging Cardboard Tray. 


front is 4 in. by J in., the bottom 4 in. 
square, and the back 4 in. by in. Lay 
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a straightedge from corner to corner of the 
square, as dotted lines, and draw two i-in. 
lines at the Jower corners. The sides measure 
1 J in. at the back edge, and taper to meet 
the short slanting lines already mentioned. 
Make the handle strip 5 in. by 11 in., with 
a slight projection at each side IJ in. up ; 
cut away the corners at the extremity, 
leaving a piece ^ in. by ^ in. ; 'also remove 
the circular and V-shaped portions from the 
back, and ornament the sides with fanciful 



patterns or faces. Score the dotted lines, 
except those crossing the 4-in. square, and 
bend into sha 2 )e, gluing the edges firmly 
together. Then draw a face on the handle, 
l)el()w the pro] (‘(4 ions, make a |-in. slit to 
represent a mouth, twist the handle round, 
and put the small end through the mouth, 
exhibiting a thrust-out tongue ; glue it in 
position, and round the edges slightly. Add 
a collar and tie, and apply several bright 
colours to give a pleasing finish. Fig. 102 
shows the method of producing Fig. 158. 
The front piece is 4 in. long and 1 in. deep ; 
the bottom is 4 in. wide in front, 2 in. at 
the back, and measures 4 in. from front to 


back. The fish should be about 2J in. at 
the widest parts, the tails meeting 2 in. 
from the dotted back line. Score all dotted 
lines before bending, glue the front in a 
slanting position, bring up the pointed 
piece which lies between the tails, pinch 
the backs of the fish together to meet the 
pointed back slip, and fasten the three 
securely by means of sealing-wax. Bend 
the tails inward and glue them together 
to form a handle. Finish off with suitable 
colourings, giving more attention to effect 
than to accurate markings. Fig. 159 repre- 
sents a tray, i)in-cushion, and watch-stand 



Fig. 162 . Pattern for Bent Cardboard^Tray. 

combined, and is cut according to Fig. 100, 
the bottom being 4 in. by 0 in., the back 
4 in, by 4 in., and the side boxes 3 in. by 1 in. 
Bend at the dotted lines, glue the boxes 
to the bottom piece, and cut away the toj> 
corners of the back. Roll up two strij)s of 
card about i hi. wide, and glue them under 
the front edge, causing the tray to slant 
ba(kwards ; then fix a wooden support, 
about 2 in. wide, at the back, letting a j)oint 
jirotrude. at the top for hanging a watch 
upon. To prevent the tray from tipping 
backwards, fasten a triangular wooden 
foot at the bottom of the back support, and 
fix a small leaden weight within each front 
circular foot. Fill the side boxes with bran, 
and cover with plush or velvet. Ornament 
with dried leaves or shells, spriiikling sand 
upon the background. Fig. 160 is suitabh 
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for hanging up, and is planned as shown in 
Fig. 164. The dimensions are : Height 4 in., 
width 4 in., the sides being 2J in. wide, 
the bottom 2 in., the slanting front 1 in., 
the proper front 1^ in., and the top piece 1 in. 
Cut patterns on the sides and front, enamel 
the inside, and decorate the outside. Alter- 
native edgings are shown in Pigs. 160 and 164, 
but avoid variations in the same article. 


needles instead of a shuttle. Real tapestry 
carpets are very scarce, what is generally 
known as tapestry being really an imitation 
Brussels. The pile or nap is left uncut, 
and the carpets are graded by wires. Thus, 
if a carpet is said to be a 7-wire tapestry, 
this means that seven loops of pile per inch 
are formed in the weaving, by inserting wires 
to throw the warp threads up on the face 



Carnauba Wax (see Paraffin Wax) 

Cornelian (see Stone Cutting: and 
Polishing:) 

Carpets 

The following remarks refer to the varieties 
and methods of grading carpets. Tapestries, 
if real, are not a woven fabric, but an inter- 
mediate between weaving and embroidery ; 
they congist of a jute or hemp web founda- 
tion, the pile threads being put in with 


of the cloth. The more “ wires ” there are 
2)er inch the thicker the fal)ric will be. 
Brussels carpets have a clean-cropped corru- 
gated surface, the rib being formed by a 
thick lining cord which runs across the 
width of the fabric ; tln^se carpets are 
graded by “ frames,” being known as 3, 4y 
5, 6, or 7-fraine Brussels. This means that 
a 3-frarne carpet has three different colours 
in one row of loops, taking the. warj) way 
of the fabric ; a 1 -frame will have four 
different colours, and so on. Wilton carpets 
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have the same construction as Brussels, but 
the pile is left higher and then cut, which 
produces a very soft velvety surface. Wilton 
pile fabrics are used in immense quantities 
for upholstery purposes, and are then known 
as moquettes, and the grading for Wilton 
is the same as Brussels. Ingrain carpets 
are two single fabrics woven on the double 
cloth system, the bottom fabric being jute 
and the top woollen, or the better qualities 
may be both woollen. These are graded 
by “ picks ” ; thus a 12-pick ingrain carpet 
will have that number of strands per inch 
showing on the face side across thh width 
of the fabric. Smyrna and Turkey carpets 
are hand-made, and very coarse ; the pile 
is formed by inserting loops and tufts of 
different coloured yarns on a linen or jute 
web or foundation. Texture and richness 
of colouring are the only guides in these 




Fig. 166. — Carpet Planner’s Room Plan. 

varieties. Axminstcr carpets have a heavy 
terry or uncut pile, and these carpets are 
always of a thick and heavy weave — very 
soft to the tread, and in the best qualities 
they have exceptionally rich colourings 
and designs. Axrninsters are graded by 
“ wires ” the same as tapestries. An im- 
mense quantity of printed carpets in imita- 
tion of all the standard varieties is on the 
market ; they are usually of jute or union 
cloth dyed and printed in all shades and 
patterns. Borders to match roll carpeting 
are always procurable from the dealers. 
Brussels, \\ilton, and Axminster carpets 
are woven 2 ft. ;i in. wide ; Turkey, printed 
Kidderminster, and ingrains are 3 ft. wide ; 
tapestries vary, the most common width 
being .3 ft., and stair carpets are made 1 ft. 
() in., 1 ft. lOi in., and 2 ft. 3 in. wide. 


Carpet Planning, Sewing and Laying. — 
Carpet planning is a work that requires 
careful measurements. It is customary to 
use a plan-book of stout paper about 1 ft. 



Fig. 166.— Carpet Planner’s Bay Window 
Plan. 

G in. long by 1 ft. wide ; the other necessaries 
are a 2-ft. rule, a G6-ft. tape measure, and 
a chalk line. Remove as much of the fur* 
niture as possible before taking measure- 
ments. First take the square plan of the 
room without taking into account any re- 
cesses, windows, etc., and mark down in 
the plan-book a rectangle, as in Fig. IGo^ 
carefully checking each measurement to pre- 
vent mistakes. Next take tape measure- 
ments from corner to corner diagonally ; if 
these are not equal, the room is not square 
at all the corners. This should, of course, 
be shown as the result of the first measure- 
ments ; if not, then they are wrong and 
should be corrected. Then fill in the details, 
in the plan-book. For the fireplace have the 
curb placed in position, unless the hearth is. 
tiled, when measurements should be made 
close up to the tiled border. Fig. IGG shows 
the method of planning for a bay window. 
Spring a chalk line across the opening indi- 
cated by the dotted line a b, then plan 
the line c d, and strike off e p, when the 
angle can be drawn in. The length of a b 
can be checked by adding up the distances 
between the offsets. In planning for circular 
windows, recesses, etc., it is necessary to take 
offsets at every foot (see Fig. 1G7), unless 
the curve is very quick, when measure at each 
G in. The length and position of each offset 



Fig. 167. — Carpet Planner’s Circular Window 
or Recess Plan. 

should be clearly marked in the plan-book, 
when the segment can be drawn. Other 
irregular shapes are planned in a similar 
manner. Before cutting the carpet it is. 
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advisable to make a scale drawing from 
the plan-book. The professional uses a spe- 
cial cutting floor, which is kept clean and 
used for no other purpose than laying cutting 
plans. The block plan of the carpet should 
first be laid in chalk lines on the floor, testing 
these with diagonals, as before explained, 
details of fireplaces, recesses, windows, etc., 
being filled in afterwards. Add all the 
measurements and check with the plan- 
book, as there is no chance of rectifying 
mistakes without wasting material after 
cutting is begun. First cut the borders, 
the centre carpet being filled in afterw’ards. 
The borders are mitered at each corner, the 
method of marking the mitres being ex- 
plained in Fig. 1 ()8 ; the centre line will be 
the join, and the dotted lines are the cutting 
lines, the overlay being required for scam- 



Pig. 168. — Mitering Comer of Carpet Border. 


twist, and the edges and seams are bound 
with grey linen webbing. If the carpet 
has to be secured to the floor with rings 
which hook on brass-headed drugget pins 
knocked in the floor, the rings are sewn to 
the webbing at intervals of 8 in. all round 
the carpet square. When the seaming, etc., 
is done, the carpet is ready for stretching 
and pressing. To do this a carpet stretcher 
(Fig. 1 ()!)) and a heavy goose iron are required. 
Place the carpet face down on the marked 
cutting floor, and it will be found that 
through^ ])uckers and wrinkles tln^ (carpet 
is a bad fit to the chalk lines. Therefore 
stand on the carpet, and with the stretcher 
held in front, work one side square and 
straight to the chalk line, then pin it fast 
to the floor with drugg(*t pins, and stretch 
in the opposite direction, always beginning 
in the centre and working to the ends. 
Follow out the pinning down until the carpet 



Fig. 169. — Carpet Stretcher. 


ing. Pin the strips down, as cut, with a 
few drugget pins. Carpet borders arc 
usually I ft. and 1 ft. (i in. wide, and the 
cutting is done with a pair of stout 14-in. 
shears, a light wood T- square and a pointed 
piece of chalk being required for marking 
off square. The carpet is now laid in the 
centre, and particular care must be taken 
to match the pattern accurately. If the 
carpet has a decided floral pattern, have 
the heads facing tlie light, or at least in the 
opposite direction to the doorway. In cut- 
ting off allow 1 in. each way for seaming, 
unless the carpet has a plain woven sel- 
vedge, when 1 in. should be allowed at each 
<md only. Mark each length of carpet and 
borders with consecutive numbers, and 
mark the same on the floor so as to facilitate 
each portion being sewn in its proper posi- 
tion ; this work is generally done by female 
labour, the carpet-seaming machines on the 
market being expensive. The carpet is 
seamed by lap joins with strong carpet 


lies square and straight with the chalk lines. 
Should any part be baggy or slack edged, it 
can be shrunk to shape by wringing out a 
cloth in cold water, placing this on the 
slack part, and ironing with the hot goose 
iron. All the seams should also be well 
pressed, and the carpet left overnight to set, 
when it must be well swept and the pins re- 
moved. Before the carpet is laid, examine 
the floor for projecting nail heads or knots 
in the wood ; the former must be punched 
in, and the latter shaved off with a plane, 
a rounded iron being used to prevent digging 
at the corners. Felt underlays and sur- 
rounds are sewn together and cut to shape 
afterwards, any slack parts that may 
occur being damped out. Seams across the 
widths of the carpet arc scratched out with a 
steel comb, and sewn together one on the 
other, the pattern being matched as accu- 
rately as possible ; such seams are never 
used in first-class work. Stair and corridor 
carpets are never planned to fit, the method 
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being to take the roll to the house and lay it 
in position, afterwards cutting and binding 
the ends with webbing. For winding stairs 
it will be necessary to cut out pointed pieces 
to get the carpet to sweep the curves. In 
doing this allow for turnings, and fray the 
edges and seam on the wrong side. The seam 
should lie as close to the joint of the treads 
and risers as possible, as protuberances in 
stair carpets are dangerous. 

Cleaning and Renovating Carpets. — The 
following method of cleaning and renovating 
carpets has been adopted with great succcvss. 
Tile carpet is first thoroughly freed from 


position by twisting the rope round a large 
nail driven into the uprights. The carpet 
should bo beaten till thoroughly free from 
dust. Malacca canes about 4 ft. . long 
are very suitable for the purpose, being 
tough and not easily split or broken. When 
this is done, lay the carpet out on a clean 
and level floor, and brush all over with a 
fibre carpet broom. To clean the carpet, 
obtain some benzoline, soft soap, and an 
ordinary flat scrubbing-brush ; dip the 
brush in the benzoline, and apply just a 
touch of soap ; then vigorously scrub the 
carpet. Work on a space of a])out 2 it. 



dust. This can bo liest effected by hanging 
the carpet over a frame similar to the one 
shown in Fig. 170. 'I'he frame is made of 
common deal, the two uprights being 10 ft. 
long by 4 in. wide by d in. thick ; the rail 
across is about in. square and 12 ft. long. 
The uprights are driven into the ground to 
the depth of alioiit 2 ft., and stays are fixed at 
each side to hold it firmly in position. The 
rail should have a hole bored at each end 
to allow for a thin rope lieing passed through. 
This rope works in pulleys fixed in the 
sides of the uprights at the top, and allows 
the rail to be either lowered or raised, which 
will be found very convenient when heavy 
carpets are being handled. The rail is 
lowered to 1‘ccoivc the carjict ; then, by 
hauling on the ropes, it is raised till the 
carpet clears the ground, and is kept in 


square eacli time, till the whole carpet is 
covered. This treatment will clean and 
revive the colours in the carpet wonder- 
fully ; and as the benzoline evaporate s 
very quickly, the carpet will be practically 
dry as soon as finished. Hanging the carpet 
in the open air for a few hours will free it 
from all smell of the benzoline. Another 
method is to have ready a pailful of warm 
water, two clean flannel cloths, a piece of 
white curd soap, and some turpentine in a 
shallow tin. Dip one of the flannels in the 
water, wring out and moisten it with tur- 
pentine, then rub on a little soap and com- 
mence rubbing the pile of the carpet in one 
corner of the room. Clean a portion about 
a yard square in this way, then wet the other 
flannel and rub over the cleaned portion 
several times to remove the soap. Proceed 
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in this manner all over the carpet. Carpets 
can be revived by well beating and wiping 
over with ox-gall and water — one ox-gall to 
a pail of water. Where the colours have 
jDartly perished the following method can 
be tried. Well beat all dust from the 
carpet and stretch it on a level floor. Pro- 
cure some packet dyes such as Judson’s 
or Diamond brand ; dissolve each colour in 
hot water in a separate vessel and brush 
them over the colours in the carpet with 
bristle brushes, which must not be too stiff. 
Give as many coats as necessary, allowing 
one coat to dry thoroughly before applying 
another. The colours will be found to dry 
considerably lighter than when applied. 
Another method of treating a faded carpet 
would be to have it dyed a self colour, sueJi 
as marone, brown, or dark blue. 

Dry-cleaning Carpets. — In the so-called 
“ dry-cleaning ” carpet is first 

passed through a combined beater and 
brushing machine, which, however, does 
not remove the stains. The carpet, or such 
portions as need scouring, may then be 
j)la(;ed on a fiat bench or trestle table ; 
a big pad of soft rags is made, damped 
with commercial naphthalene, and rubbed 
vigorously on the stained portion, which 
is then rubbed dry with a wad of clean 
(iotton waste, frequently teazed or pulled 
out to present a clean surface to the carpet. 
This method is now reganh'd as wasteful, 
and is being superseded by the (!om})ressed 
air system. In this process a high vacuum 
is formed by an air pump driven by power. 
The suction of air is carried through ar- 
moured rubber hose to a suitable foot- 
piece ; the latter is passed over the surface' 
of the carpets, and the (hist and dirt are 
sucked up through the tubes and dis(diarged 
into a settling chamber. The nap of the 
carpet is also raised by this treatment. 
Carpets which a:e much sullied are sub- 
mitted to “ shani])ooing,‘’ being passed 
through a machine which cro|)s or cuts 
the top of the pile surface, thus exposing 
the original colour of the yarns. Clean- 
ing carpets by any method in which 
moisture is used is apt to make the colours 
run and present a patchy appearance. When 
J^vveeping thick-piled carpets, always work in 
the direction of the pile. 


Carriagfes, Care of 

When a carriage is new or newly var- 
nished, it should stand for a few days, and 
be frequently washed and well dried off 
before being used. Frequent washings with 
cold water and exposure to fresh air in the 
shade will also help to harden and brighten 
its finish. Mud should not be allowed 
to dry upon a newly varnished carriage, or 
spots aiul stains will result. While washing 
a carriage, keep it out of the sun. Have 
the lever of the “ set ” covered with leather. 
Use plenty" of water, taking great care that 
it is not driven into the body, to the injury 
of the lining. Use, for the body panels, a large, 
soft sponge ; when saturated, squeeze this 
over the panels, and by tl^i flowing down of 
the water the dirt will soften and harmlessly 
run off. Care should be taken to wipe the 
surface quite dry with soft chamois leather 
after each washing. Leather-top (carriages 
should not stand long in the carriage house 
with the top down. After raising the top, 
“ break ” the joints slightly, to take off 
the strain on the web-stay and leather. 
Aprons of every kind should be frequently 
unfolded, or they will soon spoil. As a 
general rule, a carriage will retain its fresh- 
ness better when gently used than if allowed 
to stand for long periods in a coachhouse. 
If the latter be necessary, draw the carriage 
out frequently to air, in some shady ])lace, 
and occasionally wash it. A carriage should 
be repainted, or at least toiudied up and re- 
varnished, as often as once a year ; and 
the work should not be done in a hurrv. 
In washing a carriage apply the sponge to 
the under whe(*ls as well as the 

body, but use n difY(‘rent sponge. Do not 
use a “spoke brush,” which, with the road 
grit, would act like glasspaper on the' varnish. 
Do not allow water to diy" of itself on a car- 
riage, as it invariably leaves stains. Hot 
water or soap should not be used in washing 
a varnished surface. Enamelled-leather tops 
and ayjrons should be washed with very 
weak soap and water ; enamelled leather 
should not be oiled. In cleaning brass or 
silver parts, do not use acid, mercury, or 
grit ; the polish should be obtained by fric- 
tion solely. The examination of a carriage 
should be frequent and thorough. When- 
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ever a bolt or clip appears to be getting loose, 
tighten it up with a wrench, and always 
have little repairs done at once. Should 
the wheel tyr(‘s get at all slack, so that 
the joints of the felloes become visible, 
have tlaun irnnicdiately contracted, or 
the wheels may he permanently injured. 
Examine the axles frequently ; keep them 
well oiled, and see that the washers are 
in good order. Pure sperm oil is (‘onsidered 
the best lubricant ; castor oil will answer, 
but do not use sweet oil, as it will gum 
u]). Be careful, in re})lacing the axle nuts, 
not to cross the thread or strain the nuts. 
Keep a small bottle of black japan and a 
brush handy to renovate the steps when 
worn by tin* feet, and also the edges of the 
tyres ; lay on the japan as tliin as possible, 
(^irriages should be kept in an airy, dry 
coachhouse, in which there should be a 
moderate amount of light ; direct sunlight 
sliould not be allowed to strike upon .the 
carriage. There should be no communica- 
tion i)etwecn the stable and the coachhouse ; 
and the manure heap or pit should be 
placed as far away from the carriage house 
as possible, because the ammonia fumes crack 
and destroy varnish and fade the colours of 
the paint and lining. The carriage should 
not stand near a brick wall, as the dampness 
from the wall will fade the colours and 
destroy the varnish. Whenever a carriage 
stands unused for several days, it should be 
protected by a large cotton cover, sufTi- 
ciently strong to keep off the dust, with- 
out altogether exeduding the light. Dust, 
when allowed to settle on a (carnage, eats 
into the varnish. (Vre should he taken 
to keep this cover di\ . 

Casks and Barrels 
Cleaning Beer Barrels. — Beer casks are 
generally steamed out. They are first well 
washed with water, then a flexible metal 
tube attached to a boiler is placed in the 
bung-hole and steam is blown through ; 
til is treatment kills any fungous spores, and 
therefore prevents mould growing. Another 
treatment is to well rinse with a solution 
•of sulphurous acid or bisulphite of lime 
every part df the interior of the barrel, and 
then to wash it out. Still another method is 
to take out the head of the cask, first mark- 


ing with a punch the end of a stave, and 
also the head opposite, so that it may be 
returned to the cask in exactly the same 
position as before. Olean the cask with 
cold water and a little soda, using a hard 
brush, and finish off with warm water and 
soda if thought desirable. If any smell 
remains, it may be necessary to take off the 
staves separately and shave the inside of 
each, then replace them. The heads would 
also be Taken out and served similarly. 
If any fungous growth exists after the heads 
are in, the first or second method given 
above must be tried, finishing by rinsing out 
with water. 

Fitting Iron Hoop to Cask. — Measure 
round the cask and get one rivet in first, 
and, having punched a hole for the second 
rivet through the top side of the hoop that 
overlaps, drive on fairly tight, which will 
give the taper. VVfith the hoop in ])osition, 
mark through where to punch the other hole 
for the second rivet, to fix which the hoop 
must be removed from the cask. The 
hoop is finally driven down tight on the 
cask. 

Preserving Casks. — A preservative for 
wooden <;asks, from putrefaction and from 
insect ravages, is a composition made by 
melting together 1() parts by weight of tallow, 
2 parts of yellow wax, parts of colophony, 
.‘1 parts of vitreous sand, 4 part of arsenic, 
and a small quantity of a suitable pigment. 
Two coats are needed of the preservative, 
which should be used cautiously, as it is 
poisonous. Do not use such a coating 
when the c*ask is to contain anything that 
is to be taken into the human system. 

Replacing Head in Cask. — The following 
explains how to replace an nndowelled 
head (removed for cleaning purposes) in a 
cask. Put the pieces of the head in the 
same positions as they were originally. 
Nail a strip of wood across the joints to keep 
the pieces together, taking care that the 
nails do not go quite through. Return the 
head to the cask in the same position it was 
before being taken out (the position should 
have been marked with a punch or chisel). 
If in doubt, look for the impression that each 
stave makes on the head. Take off sufficient 
hoops to allow the staves to spring open, 
place the head in the cask and pull towards 
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you, the cask lying on its side ; tighten the 
hoops sufficiently to hold the head in 
place, and any portions that refuse to come 
into the groove easily can be lifted in by 
means of a thin but blunt table knife or a 
thin piece of iron inserted between the joints 
of the staves ; a small rush as used by 
coopers, placed all round the groove, would 
make doubly sure. To peg the head together, 
in one pie(;e of the head at 4 in. from each 
end bore a hole, then place a piece of chalk 
in the .holes bored and rotate for the pur- 
pose of marking the inside edges of the 
hole. Place this piece of the head on the 
top of the next piece in the position required 
and then strike smartly with the hammer 
once, when an exact imprint of the hole will 
])e seen on the piece underneath. Bore the 
holes out with brace and dowelling bit and 
lit the dowels to the holes tightly, then 
proceed with the other pieces in a similar 
manner. 

Casting: {see Plaster Casting*) 

Castors, Bedstead (see Bedstead) 
Cell (see Electric Batteries) 
Cellulose 

C^elliilosc is a product of the growth of 
plants, and cannot be prepared artificially. 
The purest forms of cellulose are cotton- 
wool and bleached linen fibre ; wood and 
paper also consist very largely of (cellulose. 
It is the base from whi(4i celluloid is pre- 
pared. 

Celluloid 

Celluloid is prepared from 2 )ure varieties 
of cellulose — that is, white paper, cotton- 
wool, o? wood pulp. The material is placed 
in pots or vats, and is submitted to the 
action of a mixture of nitric acid (sp. gr. 
1-4) and sulphuric acid (sp. gr. i-HI) for 
about half an hour. The acid is then 
drained off and the nitrated cellulose tho- 
roughly washed with water. The tempera- 
ture ises during the nitiation, and must 
be k'pt down by cireulating cold water 
round the vats. The cellulose is then 
bleached by a solution of potassium per- 
nianganate, followed by hydrochloric acid, 
then thoroughly washed, and dried at a 
' low temperature. The nitrated cellulose 


is broken into fragments in a machine, 
mixed with camphor and methylated spirit. 
In a few hours the mixture forms a stiff 
jelly, which is warmed and rolled out into 
a cake ; it is then put in a hydraulic press 
and compressed into a perfectly solid block, 
which is subsequently cut up into thin 
sheets with planes or saws moistened 
with steam. Iffie cut leaves are dried in 
rooms at about DO"’ C. in a current of air. 
For white celluloid, whiting or oxide of 
zinc is incorporated with the material before 
rolling. 4^^ ivory white is o])tained with a 
trace of ochre or other yellow colour in 
addition, rraetically, celluloid and xylonite 
are identical. 

Celluloid Coatings on Wood and Metal. — 

In the one case these coatings show to 
greater effect the beauty of tlie grain, and 
in the other prevent the formation of rust. 
Wood veneers have been coated by macliine 
with a very thin layer of polished celluloid, 
the grain of the wood thus becoming more 
prominent. The cellulo.'d may be quite 
transparent, in which case it presents a more 
durable polish than the ordinary shellac; 
surface applied in french polishing. Cellu- 
loid and similar preparations are now 
applied to bicycle parts as a rust preventa- 
tive, the medium for the celluloid bein^ 
acetone, acetic-ether, etc. The solution, 
tinted with metallic colours, is l)rushed on 
again and again, or the bicycle parts are 
dipped repeatedly into the solution, which 
is at a temperature of lOU F. (4(C C.), 
until a sufficiently thick coat, of the nature 
of an enamel, is formed. 

Cementing Celluloid. — (Vunont for cellu- 
loid is made by dissolving celluloid chips 
in acetone to form a thick syrup; ihis is 
a.pi)lied to the 2 )arts to be mended, and 
put under considerable ])resHure till the 
solvent has evaporated and the cement 
becomes hard. A good cement for uniting 
celluloid to paper, linen, wood, and metal can 
be made by covering gelatine with strong 
acetic acid, allowing to stand overnight, 
and then melting down by a gentle heat. 
This cement is not waterproof, so that by 
soaking in water the celluloid can be re- 
moved when desired. 

Polishing Celluloid. —The high polish s?en 
on celluloid articles is obtained by contact 
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with polished moulds. Celluloid cannot be 
polished by friction, as it is too soft. To 
produce a highly glazed surface on the 
articles, coat with white shellac varnish. 

Rendering Celluloid Plastic. Celluloid is 
softened by cutting it up, adding a small 
<piantity of camphor, moistening with a 
sufficient quantity of methylated spirit, 
and k^'cping the whole in an air-tight chest. 
When the material has become soft, it is 
renden^d plastic in a kneading machine. 
C(‘lluloid can be rendered plastic by moisten- 
ing it with camphorated spirit, or with 
acetone, allowing it to stand, and knead- 
ing it from time to time. 

Solutions of Celluloid.— Celluloid dissolves 
in acetone, sulphuric ether, alcohol, oil 
of turpentine, benzine, arnyl acetate, etc., 
alone or in various combinations of these 
agents. Some proportions for solutions of 
celluloid are:— (J) 5 parts by weight of 
celluloid, 10 of amyl ac’etate, 1(> of acetone, 
and K) of sulphuric eth(‘r ; (2) 10 parts by 
weight of celluloid, .‘>0 of sulphuric ether, 
‘•JO of acetone, oO of amyl acetate, and o of 
camphor ; (.‘1) o parts by weight of cellu- 
loid, 50 of alcohol, and 5 of camphor ; 
(1) 5 parts by weight of celluloid and .50 
of amyl acetate ; (5) 5 ])arts by weight of 
celluloid, 25 of amyl acetate, and 25 of 
acetone. A celluloid varnish is made by 
])ouring 20 parts of acetone over 2 parts of 
colourless celluloid waste, and allowing it to 
stand for several days in a closed vessel, 
stirring frequently until the whole is a , 
clear, thick mass. Add 78 parts of amyl 
acetate and put aside for several weeks to 
settle. 

Cements 

(For cements for various substances, see 
under name of the substance.) 

Acid-resisting and Waterproof Cement. — 
Such cements are (1) shellac ; (2) shellac 

2 parts, Venice turpentine 1 part, melted 
together ; (3) 10 parts of sulphur and|42 
parts of powdered glass — melt the sulphur, 
stir in the powdered glass, and apply hot ; 
(1) powdered glass 1 part, powdered fluor spar 
2 parts, and silicate of soda G parts. All 
th(‘sc cemenls would have to be applied 
to the material and then dried, as they would 
not toCt under water like Portland cement ; 


they will all resist moderately concentrated 
acids and water. 

General Cement for use in Collapsible 
Tubes. — The cements that arc sold in col- 
lapsible tubes are made from (1) fish glue, 
(2) glue and carbonate of potash, and (3) 
casein with carbonate of soda. (1) Fish 
glue is [a syrupy, sticky fluid that requires 
no further preparation. The rather power- 
ful fishy odour is usually disguised ,with 
a little oil of cloves. (2) A fluid glue may 
be made by soaking 1 part of glue in 10 
parts of water, and then melting down with 
a gentle heat ; one-eighth part of carbonate 
of potash is then added, and the mixture 
boiled for about an hour over a very slow 
fire. The boiling could best be done in an 
enamelled pan on a sand bath, which could 
be heated by a large Bunsen burner. The 
mixture should be carefully boiled, or it will 
char and be ruined. This glue remains fluid 
and is very sticky when cold. If not thick 
enough, it evaporates on the sand bath until 
the proper consistency is obtained. (3) 
A similar fluid cement can be obtained 
])y boiling together 4 parts of casein, 1 
part of soda ash, and abjout 10 parts of 
water. 

Heat-resisting and Waterproof Cements. 

— A cement that is not easily acted upon 
by heat and water may be made by dis- 
solving, l)y a gentle heat, 1 part of shellac 
in 5 parts of ammonia ; if the solution is 
too thick, dilute it by using more ammonia. 
A similar cement may also be made by dis- 
solving 1 part of shellac in 4 parts of methy- 
lated spirit. A cement that can be applied 
hot may be made, by molting together 4 
j)arts of sliellac and 1 part of Venice turpen- 
tine. It is not easy to find a transparent 
cement that will withstand boiling water, 
but No. 4 recipe in the paragraph, “ Acid- 
resisting and Waterproof Cement,*’ might 
be tried. A cement used for hot-water 
2 )ipes consists of 1 part litharge, 2 parts 
chalk, and 3 parts silver sand, mixed with 
boiled linseed oil to the consistency of stiff 
putty. Yarn is used with this when making 
pipe joints. It might be mentioned that 
ordinary putty (whiting and boiled linseed 
oil) is often used' in making joints between 
two pieces of metal, as it hardens and be- 
comes very sound when heated a few times. 
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"of the paste, besides helping to prevent de- 
composition. This recipe has often been 
published, and presumably is a good one. 
It is cheap enough for anyone to test. 



A 

Fig. 172. — Diamond Pattern Chair Caning : 
First Stage. 


Cerasin (see Paraffin Wax) 
Chains, Cleaning: 

To clean gold or silver watch-chains, lay 
them for a few seconds in pure aqua am- 
monia?, afterwards rinse them in alcohol, 
and finally shake in clean sawdust. Imi- 
tation gold and plated chains are first 
cleaned in benzine, then rinsed in alcohol, 
and shaken in dry sawdust. 

Chains, Cycle {see Cycle). 

Chairs 

Brass-studding Chairs. — When a gap (gene- 
rally caused through a faulty joint) occurs 
in a line of brass stud nails, the place should 
be plugged before putting on the banding. 
If the gap will not allow of this, place a 
small bottle-cork behind the banding and 
press the stud into the cork. This will give 
the appearance of a continuous line, and 
will hold for a long time with fair usage. In 
close-studding, a three-ponged punch is 
used to mark out the positions of the studs, 
but a sharp, fine stabbing awl is employed 
for boring for the stud shanks, and the studs 
are then driven in with the hammer. The 
method of driving brass edging nails, 
^ followed in London workshops, is to start 


them with their heads slanting slightly 
inwards towards the covering material. 
When the head of the nail is nearing the 
cover, it is gently knocked over level, no 
marking of position or boring of holes 
being required. Quite a moderate amount 
of practice will enable the worker to drive 
the nails in quickly and evenly, providing 
no attempt is made to drive them in directly 
downwards. 

Caning Chairs. — The caning or re-caning 
of chairs is generally done with a speciea 
of split rattan cane, varying in lengths from 
10 ft. •to 15 ft. ; it is sold by weight and is 
of two qualities, known as No. 1 and No. 2. 
The No. 1 cane measures approximately 
•J in. in width, and the No. 2 cane in. 
The quantity required will depend on the 
pattern adopted, and the ordinary six-strand 
diamond lacing will take about ^ lb. for two 
bedroom-chair seats of the ordinary crown- 
back, ladder-back, or Oxford-back pat- 
terns. Before caning can be begun, -fV-in. 
(full) holes must be bored all round the seat 
frame with a brace and bit or a boring 
machine. These holes should be f in. 
apart, and | in. from the inner edges. Any 
staining and polishing of the frames should 
be done before the caning is begun. The 



Fig. 173. — Diamond Pattern Chair Caning : 
Second Stage. 


special tool required is a reamer (Fig. 171), 
a smooth steel spike, 2^ in. long, tapering 
from a blunt point to in. at the tang, 
and firmly secured in a short hardwood 
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handle. A few liardwood pegs shaved from 
|-in. stuff and about 2 in. long will also be 
wanted. Soak the cane for twelve hours in 
a tub of elean (3old water, rain-water being 



Fig. 174.— Chair Caning : Interlacing of 
Eight Canes. 

prefe able ; this makes the cane pliable, 
and also ])revent.s cracking and ‘Splitting 
when lacing. The cane will also contract 
on drying and make a firm, tight job. 
In the diamond lacing, the strands of cane 
square with the frame are of No. 2 stuff, and 
those*, running diagonally are of No. I cano. 
In Figs. 172 and 17‘> each separate line 
represents a strand, making six in all. In 
commencing work, ])lace the chair on a 
])ench or table, and pass up a strand of 
No. 2 cane ■through tin* centre liole on tlie 
chair front ; .'hen pass the otlicr end of the 
cane uj) through the jiext hole, pull uj) both 
strands, and get them equal in length. 
Then cross the seat to the opposite lioles 
and pass the cane down, ])ull it quite tight, 
and iiold it with the loft liand ; insert the 
reamer with the right hand and press down. 
This effectually prev(‘nts the cane slipping 
until it has ])e(‘n laced to the opposite side, 



Fig. 175. — Chair Caning : Interlacing by 
Two Diagonals. 

when the reamer should • be transf(»iTed. 
t^ontinuc the siiiglc lacing to the last hole 
but one, then secure the cane with a hard- 
wood peg and follow the same procedure 


with the other half of the cane, putting 
this through the same hole, thus making 
a double strand to each hole (see A, Fig. 
172). The same operation is then done 



Fig. 176. — Chair Caning : Interlacing by 
Four Diagonals. 

on the right until the seat is laced from 
front to bacik. Tlie second lacing is across 
the seat from side to side, and is inter- 
laced as shown in Fig. 171. In doing 
any lacing, always commence in the centre 
of the s(‘at frame, as this ensures the strong- 
est part of tlie cano being in the middle of 
the scat. Secure a loose end with a hard- 
wood peg temporarily, as the next- strand 
of cane passed through the hole will fasten 
it. The third lacing A (Fig. 17*3) is done 
with No. 1 cane, the lacing going from 
corner to corner across the centre of tlu^ 
seat, and being interlaced through the 
squares of doiibh^ cane as Fig. 175. Next 
follows the fourth lacing as R (Fig. 17*>) ; 
this is ill the opposite direction to the tliird 
lacing (sec Fig. 17()), and, if the caning has 
been properly done, will form the diamond 
pattern. The unsightly appearance round 
the holes is remedied by putting on a border 
cane. Select a stout No. 1 cane for the 
border and tic down with a piece of No. 2 ; 
double this in the centre and pass through 



Fig. 177. — Bordering of Chair Caning. 


the right-hand corner hole, double together, 
open the eye and slip the end of the liorder 
cane through, then pull down until tight. 
Pass one end of the tying-down cane up 
through the next hole but one, then over 
the border cane and down through the hole 
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again, the border cane being kept straight 
and free from puckers. Continue tying 
down at each alternate hole as shown by 



Fig. 178. — Section of Chair Seat Frame, showing 
Bordering of Caning. 

the dotted lines in Fig. 177. .In Fig. 178 
is shown* a section of the frame with the 
Cying-down cane over the border. AVhen 
the whole is laced, allow it to dry slowly, 
then brush up Avitli a hard 'bristle furniture 
brush. Another pattern, called the “ cross- 
s((uare,” and shown in Figs. 171) to 181, 
is veiy useful for nurse-chair seats, mail- 
cart sides, (dc., as it makes a very close 
pattern, and is done entirely with No. I 
cane. It can be worked quicker tiian the 
diainond ])attern, as the strands are not 
interlaced so much, and this will plainly be 
seen on referring to h'igs. 17b and I <80, which 
show the patterns for the first and second 
lacing. Six strands arc used as before. 
Should otlie.r designs suggest themselv(‘s, 
th(‘y must 1):* carried right through the dif- 
ferent lacings, or a broken pattern will re- 
sult. No varnish or polish is needed for 
tiuisliing these cane chair seats, as the 
natural enamel of the cane would be diffi- 
cult to im])r()vc. The above instructions 
also apply to re-caiiing old work, as the 
whole of the cane must be removed and 
the lioles cleaned out before caning can be 
tlone. Discoloured and baggy seats can 
be renovated by w(‘ll swilling with boiling 



Fig. 179. — Chair Caning: First Stage of 
Cross-square Lacing. 

hot water until the cane is thoroughly 
wet ; then place the work in a strong 
draught of air to dry, and the subsequent 


contraction will bring up the scats tight 
and level. Do not use soda or soap in 
the water. 

Remedying Loose Chair Rails. — Loose 
rails are a common fault in machine-made 



Fig. 180. — Chair Caning : Second Stage of 
Cross-square Lacing. 

chairs. The fault is usually due to the 
dowels drying in or shrinking, and becoming 
loose in the Jioles. If tlie chair is to be 
stripped for re-u])iiolstering, it is an easy 
matt(*r to put in fresh dowels or fox-wedge 
the old ones and then glue up and cramp till 
dry. But if the chair is not to be re-up- 
holstered, a good firm job can be made 
by fitting on chair braces at tli(‘ joints ; 
these braces can be obtained in a variety of 
])attcrns. Fig. J 82 shows a common angle 
bra(‘e, which is screwed to the under side 
of the seat rail and inside the back leg. 
Fig. t8‘j shows a brace to be driven in at one 
end and screwed at the oflu'r. An ordinary 
dog brace could also lie used. There is also 
a s])ecial luac'e that clips three sides ; this 
is known as Kubcuy’s ])at(‘nt chair brace, 



Fig. 181. — Chair daning : Finished 
Cross-square Lacing. 

and can be obtained from most ironmongers 
and hardware stores. 

Re-seating Chairs with Rush or Cord 
Bottoms. — First carefully remove the four 
thin battens which arc nailed on the edges 
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of the scat, and pull off the old rush, 
dust, etc. The sides of the scat frame 
are sunk slightly below the corners, so that 
the work will be flu h with the corners 
when finished. The work proceeds from 



Fig. 182. — Angle Brace for Loose 
Chair Bail. 

one corner regularly round to others in 
succession, ending in the centre, so that 
all four sides are worked together, as shown 
in Fig. 184, in which a, b, c, d are the sides 
of the seat frame. Have a good coil of cord 
on a stick, and make the end fast to the leg E 
(right-hand back corner), pass the coil up and 
out over a, then up and out over b, over c and 
up and out over A, then over d and up and out 
over c, etc. This will be quite clear from 
the rord shown loose in Fig. 184. When 
pulled up snug and tight and as the work 
proceeds it will have the apj^earance at each 
corner of that at the corner f. Any joining 
of the cord or rushes must, of course, be done 
after a back turn, so that it will come under- 
neath. Stufling can b(^ pushed in between 
the upper and lower layers of cord as tin; 
work 2 )ro(^e ds, and the end which is first 
hitched to the leg can be knotted and after- 
wards cut ofL 

Repolishing Birch Chairs. — Birch chairs 
arc ofti'.n finished with spirit varnish dyed 
so as to alter the colour of th(‘ chairs to 
resemble walnut or mahogany. Where the 
chairs are most subject to friction by reason 
of constant usage, tlie varnish in time 
wears away, and shows up the original 
colour of the birch. This fault is bound 
to be more pronounced on chairs the original 
colour of which has been altered by means 
of dyed varnish, unless the precaution has 
been taken to strip off the old varnish 
entirely, so that a stain may nc used that 
will strike into and amalgamate with the 
wood fibres. Unless ihis is done, the com- 


bined stain and varnish simply lies on the 
surface, and though chairs so treated may 
look very well when done, they will not 
stand rough or constant wear without the 
colour coming off and rendering them un- 
sightly again in a short time. Better results 
are likely to be gained by stripping off the 
old varnish, cleaning up as new, and using 
a stain to give the colour desired. After- 
wards polish and varnish with only just 
as much colour in as will ensure a pleasing 
finish. 

Rush-seated Chairs, Cleaning. — Scrub the 
whole of the woodwork and seating with 
warm soapsuds, to which a piece of washing 
soda has been added, then allow to dry. 
The rush seats cannot be properly bleached 
in- position, but they can be stained green. 
To do this, dissolve J oz. of green aniline 
dye in 1 qt. of hot water, then add ^ gill 
of strong vinegar ; give the seats two or 
three coats, according to the depth of 
colour required. When dry, make a size 
of 1 oz. of glue to 1 qt. of water, and lay 
on a thin coat with a brush or sponge. The 
woodwork can be well rubbed down with 
a piece of old hair-seating or fine worn 
glasspaper, the light parts touched up with 
stain to match, and two or three coats of 
brown hard spirit varnish, stained to the re- 
quired tint, apjilicd. Or the woodwork 
can be french-polished. 

Chalk 

Chalk (carbonate of lime) is a soft white 
rock in a iiulverous or only slightly con- 
solidated state, being composed of minute 



Fig. 183. — Chair Brace for Driving In and 
Screwing. 


fragments of shells, sponge spicules, etc., 
as may be seen on examination with a micro- 
scope. As far as is known, chalk in large 
quantities is to be obtained only, in the 
south of England and in the north of France. 



HANDYMAN'S ENQUIKE WITHIN 


125 


Chalk as used in the industries under the 
names chalk, whiting, Spanish white, Paris 
white, etc., is prepared by grinding with 
water to a paste — the finer particles of 
which arc then washed by a stream of 
water into a tank, where the sediment is 
subsequently dug out and dried. Quick- 
lime is obtained by burning chalk. 

Billiard Chalks (see Billiards). 

Camphorated Chalk. — To prepare cam- 
phorated chalk, reduce J lb. of camphor 
to a fine powder by triturating it in a mortar 
with a little alcohol ; mix thoroughly with 
1 lb. of precipitated chalk and oj lb. of 
powdered orris root, and sift through finest 
bolting cloth. Another process of preparing 
camphorated chalk is to mix together 1 oz. 
of camphor and 15 oz. of precipitated or pre- 
pared chalk ; the ingredients must be in 
the finest powder. 

French Chalk (see Talc). 

Liquid Chalk. — This is a handy thing to 
have on the bench where there is much 
work to lay out on castings or sheet iron. 
It is a mixture of chalk, glue, and water. 
Two-thirds fill a pint vessel with powdered 
chalk ; add clean hot water until the vessel 
is almost full, and then add about two 
tablcspoonsful of liquid glue, mixing thor- 
oughly while it is hot. This is much more 
handy than solid chalk, as it can be put on 
with a brush in the same way as paint. It 
will not rub off in handling, and gives a nice 
surface to work on. The chalk must be 
powdered very fine or it will be rough 
when dry. 

Precipitated or Prepared Chalk. — Precipi- 
tated chalk is very nearly pure carbonate 
of lime. It is prepared by choosing the 
very finest white chalk, grinding it to a 
fine powder with water, then mixing with 
water and allowing it to flow slowly through 
several tanks ; the chalk precipitated in 
the tanks is of increasing fineness, accord- 
ing to the length of time that it remains in 
suspension, that which deposits in the last 
vat being the finest. After a sufficient 
quantity of chalk has deposited, the water 
is drained off and the chalk dried slowly 
in a heated room. A similar method 
of treatment is employed, as already men- 
, tioned, in the preparation of whiting, but 
' the material is not so fine and white. 


Chamois Leather 

This is a soft leather, unequalled for 
polishing plate, glass, etc., and has been 
made from a special class of skins. Chamois 
skinf^ get their name ftom the peculiar 
process by which they are prepared, and 
actually “ chamois ” is a misnomer, as the 
Ruficafra tragus^ the chamois of the Alps 
of Southern Europe, was long ago super- 
seded by the sheep of England, France, 
and Australia, as the chief source of the 
“champis” skin. The chamois is a little 
animal not larger than a small goat, the 
largest seldom weighing more than 75 lb., 
and it is the only member of the antelope 



Fig. 184. — Method of Forming Rush or Cord 
Seat to Chair. 

family remaining wild in Europe.- Its 
skin is used almost exclusively for rugs and 
gloves, and is of exceptional value because 
of its very fine texture and its uniform 
thickness. In the latter respect it is supe- 
rior to all other skins used for similar pur- 
poses. Its high cost and small size, how- 
ever, are disadvantages which give the 
larger and nearly equally soft and durable 
sheepskin its opportunity. The doeskin, 
which has been stated to be the source of 
the best grade of “ chamois,” is not now 
used for this purpose, being more suit- 
able for the manufacture of gloves. The 
part of the pelt of the sheep used as the 
“ chamois ” is the under skin, termed the 
“flesher,” which was, until comparatively 
recent years, discarded as of little com- 
mercial value. This is secured by splitting 
the skin through the centre by a special 
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machine, and the upper of the two skins 
thus produced, termed the “ grain ” or 
“ skiver,” is used in the manufacture of 
thin fancy leather for bookl)inding, port- 
folios, etc. 

Charcoal 

To Tuake charcoal readily on a small 
scale, ])lace small pieces of wood in a clay 
erucibhi, cov(*r the crucible with wet clay, 
and heat in an ordinary fire for afiout an 
hour ; thus all the volatile matter is driven 
off, and on (!ooling the charcoal will be found 
in the crucible. On the large scale charcoal 
is made by burning w^ood in great heaps 
or piles, covered with earth or clay, or in 
ovens or kilns to which only a limited 
supply of air is allowed access. Any 



Fig. 186 .— Section through Charcoal Pit. 


kind of wood may be used, ])ut tlie hard 
woods, such as oak, be(!cli, and fir, })roduce 
the best and densest charcoal. In unskilled 
hands the Jollowing is considered better 
than the pile method : A pit 5 ft. in diameter 
at top ami d ft. deep (.see Fig. 185) is dug 
and a fire lighted in it ; tlu' wood for making 
the charcoal is cut u]) into small iheces, 
about 11 in. or U in. in diameter, and placed 
in the ])it till it is lU'arly full. As the fire 
burns, the hot cunbers sink to the bottom, 
and fuel should be ])iled on and kept burning 
fiercely until the pit seems full of liot embers\ 
Sufficient fuel, cut u]) rather smaller, say 1 in. 
diameter, is then added to raise the Jieap 
1 ft. above the ground level, when the 
whole is covered over with any old sheet 
iron, and the earth dug out’ of the jut and 
thrown oji to^), taking care it is well covered, 
file 2 )it is left for twenty-four liours to cool, 
and, when opened, will bo found nearly fuli 


of charcoal, whose w^eight should equal 
about one-fourth that of the fuel used. 
Charcoal is also produced by heating wood 
ill iron retorts, the volatile products, such 
as W'ood tar, creosote, and acetic or pyro- 
ligneous acid, being condensed in receivers 
and utilised. 

Chemists’ Show Bottles (see Bottles) 
Chimney Cleaning- 

Chemical Chimney Cleaners. — The so-called 
chemical chimney cleaners are mixtures 
which burn rather vigorously ; placed in a 
flue closed up hy soot they might set fire 
to the soot and thus 02 )en iqi tlie flue, but 
they will not clean a (fhimne}^ The best 
plan is to have the chiinm^y swejit. Another, 
but less desirable, method is to set fire to 
the chimney by burning a large quantity of 
])ai)er. Still less desirable metliods are to 
blow in a cjuantity of steam while tlie (‘bim- 
ney is cold— this condenses on the soot, and 
brings it down — and l)y ex 2 )loding soim* 
gunpowder in the grate. The last method 
is dangerous, and both it and the steam 
method will fill the room with soot. By 
another plan, the fire is got into a bright 
condition, then a very thin layer of small 
coal is 23ut on. On to]) of tin's is laid a 
whole stick of sulphur ; this measnn's 
about 7 ill. long hy 1| in. diameter, and is 
perhaps better- known as brimstone in tho 
stick form. The stove is then closed up and 
tlie damper opened full. This method is of 
use with closed stoves only ; it also answers 
to extinguish a chimney lire. With o 2 )en 
grates some form of blower must l)e (un- 
jjloyed to jnak(‘. the draught suiflcicmfly 
strong, but this is a necessar}^ condition also 
with the 2 )a(‘kets of advertised chemical 
cleaners. The efficacy of the suljihur is 
said to be improved by placing with it 
one or two raw onions on the fire. One 
chemical soot destroyer examined by an 
analytical chemist was found to contain al)out 
25 per cent, of common salt, 05 per c(‘nt. oi 
nitre, and 10 per cent, of sul^ihur. Another 
composition (protected by patent 7820 of 
1808) is as follows : | lb. fiowers of sulphur, 
dj lb. chloride of sodium, 2 lb. potassium 
nitrate, lb. cuprous sulphate, and d Ih. 
muriate of ammonia. Red-ochre may he 
added if it is desired to colour the mixture. 
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All the ingredients must be thoroughly 
pulverised before mixing. A little is 
thrown upon the fire, and the gases given 
off by combustion destroy the soot. 

Chimney Sweeping. — In the ordinary 
method of sweeping a chimney, the brush is 
put up the chimney and length after length 
of the rod screwed on as the brush is pushed 
up. A cloth is fastened in front of the 
fireplace if the grate is in a living-room, 
the rod passing through a hole in the cloth. 
Chimneys that cannot be swept by rods are 
cleansed by another arrangement. A ball 
attached to a cord is dropped down the 
cliimney ; a brush is attached to the other 
end of the cord, and the sweep, standing 
at the fireplace, seizes the cord and draws 
the brush downwards. Awkwardly con- 
structed chimneys are ])rovided with ex- 
ternal soot-doors through which the rods 
or the ball can be inserted. Huge farm- 
house chimneys are commonly cleaned 
with a holly bush, which is drawn up and 
down the chimney as often as rc(|uired. 
Tools can generally be olitained from 
plumbers or from builders’ merchants. 

China 

Cements for China. — As far as is known, 
no cements that arc suitable for mending 
china and earthenware can withstand boil- 
ing water for any length of time. But 
independently of this fact, a (Tack in a. hot- 
water jug, even if cemented, would gradually 
exteml by repeated heating and cooling. 
The white of egg and (piicktiine cement 
is a good one, and will resist hot Avater for 
some time. Mix the white of an e gg with 
sufficient powdered (juicklime to form a 
thin paste and apply it to the broken part 
immediately, as it sets very (piickly. The 
very best cemefits for china are the oxy- 
chlorides of zinc and magnesia. For zinc 
cement take chloride of zinc solution of 
sp. gr. l-f), and in each lOO parts dissolve 
d parts of borax, and then make into a stiff 
paste with zinc oxide. For magnesia cement 
take chloride of magnesium solution of sp. gr. 
1-25 and mix to a stiff jiaste with mag- 
nesia. Both these cements are white ; 
they gradually set as hard as stone, and 
are scarcely affected by boiling water. 
Another cement : Take -h oz. of gelatine 


in small pieces, place it in a bottle and cover 
with strong acetic acid, and next day melt it 
down by standing the bottle in hot water. 
Warm the parts to be united, touch them 
with the melted jelly, and bind them together 
for a few days. Still another : Take 2 
parts of isinglass and add sufficient water 
to cover it : when it is softened, pour off 
the water and replace it with methylated 
spirit ; then melt it down by a gentler 
heat. Dissolve I part of mastic in a small 
(piantity of spirit, and add 1 part of gum 
ammoniac^ When the solution is com- 
plete, mix it thoroughly with the warm 
isinglass solution, and allow it to evaporates 
slowly on the watcr-l)ath until it forms a stiff 
jelly on cooling. This cement must be 
melted and applie^l warm. 

Crazy China- work.— Jars decorated by 
crazy china-work, or china patchwork, form 
useful and ornamental vases, pot-pourri 
jars, etc. Take an ordinary brown earthen- 
ware stewpot, togotluT with its lid, thor- 
oughly wash them, and allow to dry. Cover 
the outsides of the jar and lid with putty to a 
thickness of J in. or so. Tliis putty is tlie 
ordinary material to be obtained at any 
oilshop, and may be made by well mixing 
2 lb. of sift(‘d whiting with i lb. of dry white- 
lead, and then making into a stiff paste 
with raw linseed oil. After standing for a 
few hours, work it ii]) in the hands, and then 
it is fit for use. The miscellany of odds and 
ends with which the jar is decorated includes 
])roken china, bits of crockery, coloured 
glass, buttons, shells, little ])ieces of flint, 
etc., and all these must be washed thor- 
oughly, and allowed to dry before b(‘ing 
applied ; they should be brolam up so 
as to be not more than J in. in diameter, 
and are embedded in the putty just as 
fancy dictat(‘s ; it is not desirable to make 
any attempt at producing a pattern. If 
the putty is allow(*d to bulge out between 
each piece of china, it should be touched up 
with gold paint wlnui dry. It is a matter 
of taste ; but, in the writer’s opinion, gold 
paint does not improve china patchwork. 
Instead of the ordinary putty, a cement 
made as follows may ])e us(‘d : Stand a 
stone, jam jar half filled with melted glue in 
hot water, and stir in whiting until the 
mixture is of the consistency of cream. 
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With this coat the article to be decorated 
and allow to dry. ThickcD the composition 
by adding whiting whilst hot, and apply the 
paste to the already coated, but dry, articles. 
The china fragments are then embedded ; 
this ground is affected by water. Besides 
vases, such articles as drain-pipe umbrella 
stands, flower-pots, plaques (having 
a papier-mache or tinplate base), photo- 
graph frames, jardinieres, etc., may be 
decorated in crazy china-work. In cases 
where the base is a very porous one, as, for 
example, an unglazed flower-pot, coat it 



Fig. 186 . — Pot-pourri Jar in Crazy China 
Work. 

with common varnish before applying the 
putty. 

Examples of Crazy China- work.— A pot- 
pourri jar or vase for a flower-pot is shown 
in Fig. 18(3. To make this vase, an ordinary 
brown earthenware stewpot is required. 
Hive this a thorough washing and allow it 
to dry. Then cover it outside with a layer 
of good quality putty to a depth of about 
in. The decorating is most conveniently 
done by turning the stewpot upside down 
and raising the side being worked upon a 
couple of inches by means of a block of wood. 
Before beginning to lay on the putty, get 
together a stock of broken china, crockery, 


bits of coloured glass, etc., which must be 
well washed and allowed to dry. These 
should be broken about the size of a half- 
penny. The shape of the broken pieces 
is immaterial — in fact, the more rugged 
they are the better. These pieces are to 
be now arranged by pressing into the soft 
putty to a uniform depth (that is, as deep 
as the surface of the jar will permit). Allow 
about i in. of putty between each bit of 
china where the putty will bulge out, and 
should be left so. Go entirely over the out- 
side of both jar and lid in this way, and 
then set them on one side for the putty to 
harden. When dry, give the putty wherever 
seen a coat of gold paint, taking care not 
to get any on the bits of china. The inside 
of the vase and lid should now be enamelled 
in some light colour and left to dry. Fig. 18(3 
shows the finished vase with the lid partly 
removed. A common penny tin plate 
makes the foundation for the plaques shown 
in Figs. 187 and 188. Take care to affix a 
wire loop to hang the plaque up by before 
laying on the putty. The diameter of the 
plaques, shown by Figs. 187 and 188, is about 
(3| in. Fig. 187 is made entirely of bits of 
china, whilst Fig. 188 has small iridescent 
shells in addition. A portion of a photo- 
graph frame is shown in Fig. 189. This is 
made of 2-in. by |-in. pine or deal, and a 
recess is cut down the centre, ^ in. deep 
and 1 J in. wide, for the layer of putty. The 
inside rebate measurement of a frame for 
a cabinet photograph is lOj in. by 8^ in. 
The pine where seen should either be stained 
and varnished or else enamelled. The 
photograph will, of course, require to be 
mounted ; to do this, cut a piece of white 
mounting board to measure 10 1 in. by 8| in. ; 
in the centre of this cut a square opening 
7^ in. by 5J in. Cut it with a bevel edge ; 
now take a piece of gilt or “ flock ” mount- 
ing board, and in the centre of it cut an 
opening 5| in. by 3J in. This must now be 
glued at the back of the white mount, taking 
care that both openings are exactly central 
and square. The complete mount will be 
rather thick, and will require a rebate at 
least I in. deep in the frame. 

Removing Burned- in Designs from China. 
— To remove burned-in designs from china 
without much injury to the glazing, rub 



HANDYMAN^S ENQUIRE WITHIN 


129 


the surface with a piece of pumice stone 
moistened with strong hydrochloric acid ; 
or rub with a cloth, wrapped on a stick to 
protect the hands, and thoroughly wetted 
with the acid. Then wash the surface with 
a strong solution of sodium carbonate or 
bicarbonate, and rinse in clear water. 

Riveting China (see Glass). 

Chinese Cement {see Cement, 
Schio Liao) 

Chisels 

Firmer chisels (see Fig. 190) are used for 
cutting away superfluous wood in thin 
chips. They are strong chisels, with iron 
backs and steel faces, the best being made 
of cast steel. For hand chiselling they are 
more used than any other kind. The 
stouter kinds are strong enough to resist 
the blow of a mallet. Paring chisels are 
longer tools (see Fig. 191). 

Fitting Handle to Chisel. — For a chisel 
liandle where hard and rough work is re- 
quired, boxwood is best, but it mustjbe 


purpose, but will not stand much rough 
work. Yew is sometimes used, but it is 
rather liable to split. Apple-wood makes 
a nice-looking handle; but it is too soft to 
stand much knocking about. Hornbeam, 
laburnum and rosewood are sometimes 
used for tool handles. Having selected the 
piece of wood, the first job is to square it up 
roughly, then find the centre at one end 
by drawing diagonals and noting where 
they cross each other. Next fasten two 
strips of wood to two of the sides as shown 
in Fig. 192, and screw the block, together 
with rtie strips, in the vice. Then take 
the smallest pin- bit from the set, and bore 
a hole the full depth of the tang of the chisel 
to be handled. The two upright strips of 
wood will serve as a guide to keep the 
bit true with the \)lock in boring. Now, 
with a hollow taper-bit — or wood-reamer, 
as it is sometimes called — taper the 
hole roughly to fit the tang of the chisel, 
until the shoulder is about | in. from the 
handle ; then with a narrow chisel square 
the hole and fit the tang in to within | in. for 



Fig. 187. 


Fig. 188. 


Figs. *187 and 188.— Plaques in Crazy China Work. 


carefully used, as it is liable to split in driving 
on. A hard, tough piece of brown ash makes 
a very good handle, that should last as long 
as the chisel. Beech is often used for the 
6 * 


an ash handle, or a little less for boxwood. 
A leather washer, as at A (Fig. 193), may 
be put on the tang to serve as a cushion 
between handle and shoulder, and this will 
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add considerably to the lasting properties 
of the handle. Next, put the cutting edge 
of the chisel on a cross-grained piece of 
wood, as at Fig. and with a few smart 
knocks with a mallet drive home the handle. 
The next process will be to clean up the 
handle to shape. First taper it roughly 
with the axe, or mallet and chisel, frequently 
trying it on the edge of the bench or with a 
straightedge, as shown at Fig. 194, to see 
that the centre-line of the chisel is in align- 
ment with the centre of the handle. Having 
roughed out the shape, plane it to the finished 
size, still trying occasionally, to ensUrc its 
lining correctly ; then plane off the corners 
and round the to]). A few strokes with 
the wood file, and a final rub with glasspaper, 



Fig. 189. — Corner of Frame in Crazy China 
Work. 

will complete the job. The handle shown 
at Fig. 195 is an improvement on the old 
octagonal shape, especially for paring- 
chisels and gouges. The oval form fits 
the hand better, giving more command 
over the tool ; and it is not much extra 
trouble to clean up the handle to this shape. 
Some workers finish the handle with a 
rubber of french polish. This gives it a 
nice appearance for a time, but it .soon 
wears off. A better plan is to give an 
occasional rub with linseed oil. This, with 
the friction of handling, gives a la.sting 
polish that improves with time. 

Polishing Chisel Handles.— To supple- 
ment the information given in the last para- 
graph, it may be said that ‘best boxwood 
goods are finished in the lathe, the polish 
being applied with a pad of wadding that 
has previously been used on flat work, so 


that loose fluff may not be given off. After 
applying a small quantity of polish, the 
handle is oiled rather sparingly, and a 



Fig. 190.— Tig. 191.— 

Firmer Chisel. Paring Chisel. 


handful of shavings left by the turner is held 
against it for the purpose of levelling and 
leaving a smooth surface for future opera- 
tions ; the use of glasspaper is thus avoided. 
The next rubber of polish is applied thinner, 
and repeated as often as necessary. Polish 
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for turned work consists of J pt. of methyl- 
ated spirit, 1 oz. of gum sandarach, 1 oz. of 
seed lac, 1 oz. of gum benzoin, and 1 oz. 
of best quality beeswax, dissolved in suffi- 
cient turps to form a paste ; carefully strain 
before use. 


inches by the length in inches, and the pro- 
duct by -00281:. 

Clarionet 

Putting New Cork on Clarionet Joints. — 

If a recess is left for the cork, fit on the cork 


Cisterns (see also Tanks) 

Finding Contents of Cisterns. — To find 
the number of gallons contained in a cistern, 
multiply the length, width, and depth to- 
gether, all in feet. This will give the con- 
tents in cubic feet, which multiply by 6-23, 
and the product will be the number of 



Fig. 192.— Chisel 
Handle and Guide 
Strips held in Vice. 



Fig. 193. Fitting 
Chisel to Rough 
Handle. 


gallons. If the dimensions are in inches, 
use -OO^OOT in place of ()-23. Two dimen- 
sions of a cistern to contain a given number 
of gallons being given, to find the third 
multiply the required number of gallons 
by •1G04() if the dimensions are in feet, or 
by 277*274 if the dimensions are in inches, 
and divide the result by the product of the 
two given dimensions. The quotient will 
be the third dimension required. To find 
the number of gallons contained in a cylin- 
drical cistern, multiply the square of the 
diameter in feet by the length of the cylinder 
in feet, and the product by 4*81)5 ; or multiply 
the square of the diameter in inches by 
the length in feet, and the product by '034 ; 
or multiply the square of the diameter in 



Fig. 194. Getting Chisel Handle in Alignment 
with Blade. 


ring iff two halves cut obliquely. Fix it in 
position with thick shellac varnish, and 
bind it round with thread or string till it has 
thoroughly set. Then trim off to size 
outside with wood glasspaper. 

Cracks in Clarionet. — In the case of a 
serious crack, it is better to get from a metal 
turner a neat ring, brass or German silver, 
and put this on, having a recess turned 
out of the wood, and sinking the ring flush. 
To cut such a ring, get a piece of mandrel- 
drawn brass tube of the same external 
diameter as the clarionet at the crack, and 
cut off a strip about ^ in. broad in the lathe, 
with the tube fixed on a wooden mandrel. 
If the cracks are not very far gone, this 
might be successful. If well done, it 
would at least prevent their extending. 

Fixing Clarionet Reeds and Pads. — Clario- 
nets and all wood wind instruments have 
keypads made of kid leather or animal mem- 
brane, filled with wool, felt, or cotton wool. 
They can be purchased at 4d. to Gd. per 
dozen. The kid pads are best, and are the 
cheapest in the end. They should be fixed 
with shellac, sealing-wax, or tyre cement. 
Make the cement hot enough to drop a little 
into the key cup, then warm the key in a 
candle flame, and adjust the pad imme- 



Fig. 196. — Chisel in Home-made Handle. 

diately, refixing the key while still warm. 
The reeds should be made to suit the player 
and the mouthpiece of the instrument. 
Reeds are sold marked H for hard, S for 
soft, and M for medium. Choose those 
most suitable, remembering that hard 
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roeds will he more durable than soft reeds. 
The mouthpiece is generally the source of 
trouble. It should, if necessary, be relaid 
}>y an experienced J3layer, who ought to 
have one of the chosen reeds in order to 
test it. The distance between the reed 
and the tip of the mouthpiece may vary 
from about ^ m. and in., the reed 
l)eing tangent to a curve of from | in. to J J in. 
long. As mouthpieces frequently alter in 
form tiirougli warping, ebonite is sometimes 



used inst('ad of wood ; ])ut ebonite expands 
by warmth, so that the advantage gained 
is not considerable. 


Clay 

Newly dug clay is generally wanting 
in tenacity, and ware made from it is much 
more liable to crack than if the clay had 
been “ weathered.” Weathering, or ex- 
posure to the weather, will toughen the 
♦lay. The da}', when dug, is laid in heaps 
and occa.sionally turned over. The water 
«and oxygen of the atmosphere and the 
influence of frost disintegrate, wash, and 
purify it, thus greatly improving its quality. 
Clay is also toughened by being well worked 


or kneaded. For modelling purposes there 
is nothing like old clay — that is, clay that 
has been repeatedly used ; and consequently 
v/hen a mould has been made from a clay 
model, the clay is thrown back into the 
bin, becoming tougher and more ductile 
by this continual usage. Clay may also be 
toughened as follows : Spread out a small 
lump of it on a board. Mix together a 
tablespoonful of sulphuric acid and linseed 
oil, and spot this here and there over the 
exposed surface. Roll up the clay and well 
work it together. 

Clay Models, Casting {see Plaster Cast- 

Clay Pipes (see Tobacco Pipes). 

Cleaning: or Cleansing: 

Information on cleaning a groat variety 
of substances and articles is given undtir 
various headings in this book. The most 
powerful detergents are caustic potash 
and caustic soda, but they are too power- 
ful to use indiscriminately, owing to the 
destructive action that they have on the 
skin. By combining them with the various 
fatty acids as in the manufacture of soaps, 
the effect on the skin is neutralised, but 
the detergent action is not destroyed. 
Ammonia is a useful cleansing agent, but 
should be diluted before use. Then there 
is carbonate of soda (washing soda), car- 
bonate of potash (pcarlash), and borax. 
These are all of an alkaline character. 
Two vegetable principles are also some- 
times used — quillaia and saponin. 

Clock Cleaning: 

The most simple kind of clock is one in 
which the motive power, represented by 
either a weight or spring, is apjjlied to a 
train of four wheels and pinions, and con- 
trolled by a j)cndulum, no striking or alarm 
work of any kind being added. Of this 
(das^ the ordinary American or German wood- 
cased timepiece is probably the most common. 
Fig. 190 is a sketch showing its mechanism. 
In order to get at the works for cleaning 
or any other purpose, the first thing to do 
is to take off the hands. Begin by drawing 
out the pin from the centre square with the 
pliers, and remove the washer beneath it, 
putting both in a safe place. The minute hand 
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can then be lifted off. Next take hold 
of the hour-hand socket firmly with the 
fingers and pull it off. It is pushed on to 
the centre friction-tight only, and a firm 
pull will bring it off. Now remove the 
•dial, which will be found to be either tacked 
or screwed on at the corners. Unhook the 
pendulum-bob for safety, and proceed 
to unscrew the clock movement from the 
back of the case. When this is out it will 
be found to be much like Fig. MX). These 
<*l()cks . are by no means all made alike ; 
every make differs slightly in details and 
arrangement of wheels, but the same parts 
can be traced in any make from the descrip- 
tion of one, as their use is in all cases the 
same. In Fig. 190 the mainspring is found' 
at A, the outer end being hooked on to one 
of the pillars of the frame, and the inner 
end to the “ arbor ” of the main wheel b. 
'.rhe next wheel c, carries the minute hand, 
and the hour hand is worked by the “ mo- 
fion work,” d. Then come two other inter- 
mediate wheels leading to the ’scape wheel, 
R, and “ pallets,” f. vVttached to the pallets 
is a long wire, terminating in a loop, through 
which liangs the pendulum-rod. This wire 
and loop is termed the “ crutch.” In 
7 iroceeding to take the clo(;k to pieces, the 
first thing to do is to remove the pendulum 
rod. With the small blade of a pocket- 
knife prise open the*, split brass stud, a 
(Fig. 190), and lift out the pendulum-rod, 
<1 rawing it through the crutch. On no 
account undo the pins holding the frame 
together until the power of the mains 7 )ring 
is either held in or allowed to spend itself, 
or disaster will result. One way of taking 
the clock to pieces would be to take off the 
pallets, F, and let the wheels run until the 
power of the spring is spent, and then 
take the frame apart. This method is all 
very well as far as mere taking a 7 )art is con- 
cerned, but will in all probability give a 
great deal of trouble when the time comes 
to put all together again, on account of the 
spread condition of the mainsi)ring and the 
difficulty of confining it sufficiently to allow 
the wheels to be placed in position ; there- 
fore, the way to proceed is first of all to 
wind the spring right up, and then clamp 
it by means of a mainspring clamp. Fig. 
197 shows a clamp ; this is sent out with new 


mainsprings, and serves to confine them. 
To apply the clamp, slip it over the wound-up 
spring, hold it in position while the pallets 
are removed, and let the clock run. The 
spring then expands and tightens in the 
clamp. The clock can then be taken apart 
safely, and th clamp must not be removed 
until the clock is again put together. If 
one of these clamps is not available, wind 
the spring up full, and pass a piece of string 
round it, pillar and all, and tie it up, letting 
the wheels run as before until the spring will 
unwind no further. This method, how- 
ever, Is not so good as the first, seeing that 
the spring and main wheel cannot be re- 
moved from the back-plate for j)urposes 
of cleaning. The movement is now in 
j)ieces. Before craning it, an examination 
must be made to see that all is in order. 



Fig. 197. — Clamp for Clock Mainspring. 

Take up the main wheel and spring, and 
jdacing a key upon the winding square, 
try the “ click-work ” — that is, see if the 
(;lick is sound and the ratchet teeth all right. 
If the click is damaged, take it off, and rivet 
a new one on. (dicks can be bought very 
chea*j)ly. Examine all the pivots, and if 
any arc bent, straighten them carefully with 
a pair of pliers. Jjook to the wheel teeth, 
esijecially the ’scape wheel, to sec if there 
are any bent teeth. If there are, carefully 
straighten them. Take u|) the pallets, 
and see if the faces are cut by the ’scape- 
wheel teeth. If they are, take a fine emery- 
stick and flat them down lcv(d, taking 
care to finish off with a very fine one, and 
leave them in a perfectly smooth state. 
See if the wire crutch is firmly riveted 
into the pallets, and not loose ; also that the 
pallets arc firmly riveted to the brass piece 
which works on the pivot. Try them on 
their pivot, to see if the holes are worn very 
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wide. If they are very bad in this particular, 
take a small broach and open them out a 
little — just enough to make the holes nice 
and round, as they are probably worn oval 
more or less. Next knock out the pin 
which serves as a pivot in the plate, open 
out the hole a little, and knock in a large- 
sized steel needle quite tightly, the needle 
to be sufficiently large for the pallets to 
work upon it without shake. Then cut the 
needle off to the correct length. This will 
complete the examination. Now take some 
benzoline, and pouring some out into a bowl, 
place all the parts in, and with a ‘brush 
wash them thoroughly free from all grease 
and sticky oil. They may then be dried 
with a duster, and laid by for a few minutes. 
Each wheel, when dry, is thoroughly well 
brushed, and the pinions cleared out with a 
clock-peg cut to a point. The plates are 
wiped dry, and all the pivot holes “ pegged ” 
out clean. Take the centre wheel and try 
the “ set-hand work.’’ It will be seen on 
examination that the centre wheel is only 
friction-tight upon its pinion, and on the 
application of a little force cun be turned 
round upon it. Now the tendency in these 
cheap clocks is for this to wear loose, and 
cause tlie hands to move to(^ easily, and 
they lag behind while the clock goes, causing 
it apparently to lose time. If this move- 
ment is found to be too easy, give the 
washer a knock down to tighten it. An 
inspection will show the manner of doing 
this. 

Putting Clock together again. — First take 
the bottom plate, and on it plac.’c in position 
the main wheel with the mainspring upon it, 
clam])ed, and the other wheels. Then put 
on the top plate and ’scape wheel, pinning 
them on securely. See that all the wheels 
run freely, and if so, j)roceed to put on the 
pallets, and while doing so observe that the 
crutch is quite free of the top plate at its 
lower end, and does not drag on it. The 
mainspring can then be wound up and the 
clamp taken off. If all is free, the clock 
will at once start off ticking at a rapid rate. 
Now give attention to the action of the escape- 
ment — that is, the ’scape wheel and pallets. 
It will be seen, by placing a finger on the 
crutch and allowing the wheel teeth to 
pass slowly one at a time, that a tooth gives 


one pallet an “ impulse,” and then the wheel 
runs till another tooth falls on to the other 
pallet. To be correct, this distance, the 
“ drop ” of the tooth, should be very small 
compared to the impulse. If it is excessive, 
power will be wasted, and very little will 
reach the pendulum. If the wheel has 
much “ drop ” the depth is said to be too 
shallow, and to remedy it the pallets f 
(Pig. 196) must be brought a little nearer 
to the wheel. To do this, first stick a peg 
between the wheels to prevent them run- 
ning ; then remove the pallets, and with 
a j)air of pliers turn round the arm that 
carries the pallet pivot : only turn it the 
slightest possible distance. Then replace 
the pallet, and try again. If too deep 
the teeth will not pass. It is a good rule 
to deepen these escapements as much as 
possible without making the ’scape-wheel 
teeth catch. Now put a little clock oil 
on to each pivot and a little on the pallet 
faces ; also oil the coils of the mainspring 
and the pallet pivots. Then replace the 
pendulum-rod, nip 2 )ing the brass stud tight 
with a pair of cutting ni 2 )pers near its base. 
The movement can now be screwed in 
its case once more. Before putting on 
the dial and hands, put on the pendulum - 
bob, and stand the clock on a level shelf, 
or on the board if that is quite level, and 
sec that it is “in beat.” All pendulum 
clocks must stand “ in beat.” To try it, let 
the pendulum swing but little — only just 
enough to keej> the clock going. Then listen 
and see if it ticks evenly, thus — tic — tic — 
tic — tic ; or goes tic tic — tic tic — in twos. 
If the latter, it is not in beat, and the crutch 
must be bent with pliers until it beats quite 
evenly. When in beat, the dial and hands 
may be 2 )ut on. In putting on the hands, 
see that the hour hand is jnished on proi)erly, 
or the minute hand when pinned on will bind 
it and stoj) the clock. Also, before putting 
on the dial, ascertain if the pendulum-rod 
hangs freely in the crutch and does not 
stick in it, and place a very little oil at the 
point of contact. 

Pinning on Plates. — For pinning on the 
plates in cheap clocks, ordinary clock pins 
should not be used ; it is best to use special 
pins. To make them, procure some copper 
wire of a size that will pass through the 
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holes in the pillars quite jjasily. With the 
cutting nippers cut it up into lengths of f in. 
or so. To use them, pass them through 
the pillar as at H (Fig. 196), and with a pair 
of pliers turn them round as shown. These 
pins cannot possibly come out. 

Replacing Mainspring. — To replace a 
broken mainspring in one of these clocks, take 
off the old one, and from the material shop 
get another of exactly the same width and 
piit it on. See that the eye of the main- 
spring is fairly hooked on to its hook ; then 
when it is in the clock, and all together, 
wind it up, and remove the clamp. 

Replacing Pendulum-rod. — Replacing a 
broken or spoiled pendulum -rod is a very 
simple matter in these clocks. The rods 
are bought in long lengths, and one being 
selected, it is cut down to the exact length 
of the old one with a pair of cutting nippers, 
and a hook formed on the end with the aid 
of a pair of pliers. If the old pendulum-rod 
is not available as a guide, make the new 
one .as long as the case will allow, and 
shorten it till correct, this being ascertained 
by trial. 

Clock Dial, Repainting^ 

To repaint a zinc clock dial, first all 
the old paint must be removed. The white 
ground is done with white paint in which 
varnish has been mixed, or with white 
enamel. The figures are then painted 
on wdth black enamel or varnish black. 
The black and white enamels sold in small 
tins are very suitable. Before cleaning off 
the old paint, trace the minutes by means 
of tissue or other thin paper, and wiien the 
new white ground has been laid on, mark 
them through with a pin point or by lining 
the other side of the tissue with soft lead 
pencil and rubbing it on the dial. Prob- 
ably a new dial would be cheaper in the 
end. 

Cloth and Clothes, Cleaning* 

Cleaning Gentlemen’s Clothes. — Tweeds and 
serges should be washed in the following 
manner : First brush them well to remove 
the dust. Pare into very fine shavings 
some Sunlight soap and pour boiling water 
on if^ (2 gal. of water to 6 oz. of soap), and 
beat up into a lather. When it has cooled 


down, put the garments in and work them 
about, but do not rub them. Squeeze out 
as much of the dirty water as possible, and 
rinse thoroughly in two relays of tepid water 
to remove all traces of soap. Neither very 
hot nor cold water must be used, as they 
cause shrinking and hardening. Now press 
the water from the garments, but do 
not wring them by twisting. Dry them 
in the open air, if possible, but never near 
a hot fire. When nearly dry, they should 
be ironed. Diagonals and black cloths 
are best cleaned with a solution of ammonia 
(two tablespoonsful of the latter to a pint 
of tepid water) applied with a fairly hard 
brush ; this will remove grease marks. 
The shine caused by wear may be taken 
out by lightly passing a piece of fine emery 
cloth over it. The ultimate appearance 
of cleaned garments depends considerably 
u23on the way they are pressed or ironed. 

Cleaning Motoring Garments. — Oil and 
grease stains can be removed from a motor- 
ing jacket by thoroughly sponging with 
petroleum spirit and drying with (dean 
rags. Petrol is really a petroleum spirit, 
and would no doubt serve the purpose. The 
method of treating other stains will depend 
on their nature ; usually stains contain 
grease or oil, and the above treatment may 
be sufficient to remove them all. However, 
if petrol does not remove the stains, they 
must be very strongly fixed, and another 
method must be tried. Procure a bucket of 
hot water, some soap, a scrubbing brush, 
and some clean flannel (doths. Lay the 
jacket on the table and brush well with the 
soap and water, treating small portions at 
a time, and dry out eacli portion with the 
flannels, damped with clean hot water, 
before proceeding further. In this way go 
over the whole of the jacket, removing the 
dirty soap and water as it forms, then hang 
up the coat to dry. 

Cleaning Oily Sponge Cloths. — Oily sponge 
cloths can best be cleansed with petro- 
leum spirit. For this purpose one or more 
galvanised iron cans with lids should be 
provided. Into one of these the cloths 
should be placed and then covered with 
petroleum spirit. From the first can, the 
cloths can be transferred to fresh petroleum 
spirit in a second can, and from that to a third 
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can, in order that all the oil may be extracted. 
The cloths should then be wrung out, placed 
in the open air to dry, and well shaken. If 
a proper still were provided, a lot of the 
petroleum spirit and the oil could be re- 
covered from the contents of the first can 
when the spirit ])ecame too dirty to clean 
any more, and the second can would then 
be mad(i the receptacle for the dirty cloths, 
and thus the process could be made con- 
tiriuous. The oil left in the still could be 
made clear and ready for use again by filtra- 
tion. This method of cleaning oily cloths 
is better than boiling with soda ; there 



Fig. 198 . — Fit Bottom of 

Clothes-post. Clothes-post. 

is less labour, ,and the cloths are left open 
and in tlu* original condition ; boiling 
with soda time after time makes the cloths 
lumpy and hard. The work would, however, 
have to be conducted carefully in an open 
shed without naked artificial lights, as tin* 
vapour of the spirit is very inflammable. If 
it is 2)refcrred to boil the cloths with caustic 
soda, the addition of a little paraflln oil 
to the water will quickly bring out the oil 
and dirt. 

Cleaning Rainproof Overcoats. — A fawn- 
coloured rainproof overcoat may be cleaned 
as follows : Cut ^ lb. of (^istilc soap (white) 
into shavings and boil with 1 qt. of water 
till dissolved ; then remove from the fire, and 
when somewhat cooled, add 5 oz. of methyl- 
ated spirit. Spread the overcoat over a 
table and brush it well with the hot soaj) 
solution. This should be applied to one 
portion of the coat at a time, and immediately 
afterwards wiped out again with clean wet 
cloths. After going over the whole of the 


coat in this way,.^wring out the cloths and 
again rub over the coat. Any very dirty por- 
tions may have a little fuller’s earth rubbed 
on while wet. Now dry very slowly, and 
when nearly dry place a cloth over the collar 
and cuffs and iron them with a moderately 
hot iron ; after this finish drying. If the 
overcoat is rubber-proofed, do not use tho 
iron. 

Cleaning Scarlet Tunics. — Use the French 
method of cleaning (described later) or pro- 
ceed as follows : First, well brush the tunic 
to remove the dust. Dissolve a penny- 
worth of salts of sorrel in half a pint of 
boiling water, and apply the solution with 
a clean clothes-brush. If possible, the- 
garment should be hung in the sun to dry. 

Dry Cleaning, or French Cleaning. — 
The French method of cleaning clothes is. 
also known as the dry or chemical method. 
The clothes are cleaned by steeping them 
in spirits of turpentine ; benzine, or benzo- 
line, and benzol are also employed for the 
same purpose. The plant used consists of 
a number of closed, bucket-shaped tanks, 
in which the sorted articles are dipped or 
steeped in the liquids. A more eflicient 
apparatus consists of a large iron cylinder 
capable of being revolved, and which is. 
fed through a man-hole. The revolution of 
this apparatus causes the rapid cleansing of 
the clothes, which after the operation are 
turned out along with the liquid. The clothes,, 
after treatment as above, have to be thor- 
oughly dried by a steam heat, and then 
brushed or .shaken to remove the loose dirt. 
The i>rinciple of the process is that dirt is- 
held to clothes by grease, so that, if this 
grease be removed, the dirt is loosened and 
may be easily shaken out. The process is. 
as effective as washing, and it does not affect 
the colours of clothes in the slightest ; the 
only drawback is the effect of the solvent on 
the workpeople. 

Removing Ink Stains from Cloth. — It is. 

said that frequent applications of dry salt 
arc effective when the stains are quite 
fresh. Most ink stains, however, are best 
removed by means of a saturated solution 
of oxalic acid. 

Removing Photographic Chemical Stains 
from Cloth. — This all depends on the nature 
of the chemical causing the stains. The 
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agent which would satisfactorily remove 
one stain might intensify and render worse 
a stain caused by a different chemical. The 
stains of pyrogallic acid developer may 
be removed by the use of a J per cent, 
solution of potassium persulphate, washing 
the fabric immediately the discoloration 
is gone. In obstinate cases, sodium hypo- 
chlorite may be employed ; this is also 
effective with many other stains. Hydro - 
quinone stains may possibly be eliminated 
by the 'use of a weak ferricyanide and 
hypo reducer ; gold stains with chlorine 
water ; silver stains with a solution of 
thiocarbamide or of ammonium persulphate. 
It is extremely difficult (especially when of 
long standing) to get rid of chemical stains 
on fabrics without damaging the material. 
Boiling with sodium hypochlorite (which 
is made by dissolving 2 oz. of chloride of 
lime in 30 oz. of water, and 4 oz. of sodium 
carbonate in 10 oz. of water, mixing the 
two solutions, boiling, and filtering) is a 
method which may be usefully employed 
for white fabrics. In all cases thoroughly 
wash after treatment. 

Cloth, Dust (see Dust Cloth) 

Cloth, Tracing* (see Tracing: Cloth) 

Clothes- posts and Clothes-lines 

In fixing clothes-posts, remember that poles 
placed in low-lying spots where the rain- 
water cannot drain away arc liable to rot 
at the ground line. A method of preserving 
posts is to char them to a little more than 
the length they will enter the ground. 
Avoid any depression of the soil round the 
post, and so prevent water accumulating 
and ultimately rotting the post. Give 
clothes-posts two coats of white-lead paint, 
and repaint every year. The following is a 
method that has given complete satisfaction: 
Get the pole to its proper length, and bore 
the hole through the top for the insertion 
of the line. About 3 ft. of the bottom 
must be kept square, with the same diameter 
at the set-off and bottom, as shown in Fig. 
1 98. A box, omitting the cover, should be 
made to fit nicely the bottom up to the set- 
off, bevelling the top as in Fig. 199. Then 
a good coat of tar should be given to the 
case and bottom of the pole. Next the case 


should be put into the ground, leaving about 
6 in. above ground ; then insert the pole, 
as in Fig. 200, care being taken not to make 
the case too tight. The pole can be taken 
out from the case every year and given a 
good coat of tar, and then re-inserted without 
any trouble, thus preserving it for a good 
many years. Two coats of white-lead 
paint should be given to the top. Another 
successful method is : Get some good 
3-in. square posts of proper length. From 
the bottom 2J ft. cut away the corners 
slightly,; then get some cast-iron piping, 
such as is used for down-pipe rain-water, or 
gas main work, with the moulded end. 
Have taken off with a cold chisel about 2J ft. 
from each. Then insert the pole, leaving a 



Fig. 200. — Clothes-post Fitted in Box or 
Case let into Ground. 

hollow end of 3 in. or 4 in., which is filled 
up with boiled pitch and creosote oil (tar 
will do as well) ; allow this to cool and set, 
and then pour some down the pipe, well sur- 
rounding the pole (see Fig. 201). It is as 
well to cut a hole in the top of the post and 
fix a galvanised pulley in it, running on an 
iron pin which goes through the post. By 
using a wire line instead of a rope, which 
soon rots, fastened by a loop fixed to a 
hooked nail at back of post, a satisfactory 
job can be made of it. On the post for 
lowering the line put three nails, on either 
of which the loop can be fixed ; it can then 
be drawn up tight and looped on the lower 
nail. Other devices will suggest themselves. 
The following, for instance, has advan- 
tages : At the top of the post fix an iron 
hook A (Fig. 202) with nut and washer B. 
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Then obtain an iron pulley c, and to it 
attach a ring as shown. Pass the line 
through the ])ulley and hook up with a 
short arm (Fig. One end of the line 

is attached to a ring by copper wire, and is 
hung on a hook in the wall ; fasten the other 
end to a cleat hook on the post. To lower 
or tighten the line, simply undo it at the 
cleat hook, and when tlie line is not wanted, 
liook down the pulley and leave it hanging 
to the line. Kope cloth(‘s-lines should be 
taken down, dried, coiled up, and stored 
indoors as soon as done with. 

Coal BaRS 

(k)al f)ags may bo preserved either by 
tanning or by tarring. A tan liquor may 



Fig. 201. — Clothes-post Fitted in Pipe let 
into Ground. 

b(‘ made ])y boiling lb. of oak bark in I gal. 
of water ; kee]) the solution in a copper, 
earthenware, or wooden tank. The bags 
should be stee])ed in tlie solution for forty- 
eight hours, then removed, wrung out, 
and allowed to dry in the open air. Tar 
liquor may be prepared by dissolving 
11). of wood tar in i gal. of benzol ; dij) 
the bags in this solution, and dry in the 
open. Care shouhl be taken that no flame 
or lire is brought near the benzol, because it 
is a very inflammable liquid. 


Coal Briquettes 

The hand manufacture of coal briquettes 
from coal slack hardly requires a detailed 
description, says a writer in the Bazaar, 
as the process is comparatively simple : 
o parts of line slack or coal dust are 
mixed with 1 2)art or less of sawdust, 
liquid tar is added, and the whole is 
mixed to the consistency of mortar, or 
j^erhaps somewhat thicker. Then the 
mixture can be moulded by pressure into 
briquettes, or it can be formed into balls, 
afterwards being dried slowly by exposure 
to the air. They are improved by being 
kept some time before use. When yellow 
clay is used instead of tar, the mixing 
is effected by means of water, the mass 
being rolled into large balls by the hands, 
and dried in the sun or in a warm place. 

Coal-tar (see Tar) 
Cockroaches (see Beetles) 

Cocks (see PIur Cocks and also 
Taps) 

Coils (see Electric Coils) 

Coins 

Cleaning Coins. — Dip th(‘ coins for a fe\v 
minutes in 1 part of strong nitric acid to 
d parts of w'ater until clean ; then wasli 
them in hot water, and dry in warm saw- 
dust. 

Coin Impressions. — Sharp impressions of 
coins may be obtained by using a mixture 
of equal quantities of molten, thinly liquid 
sulphur and infusorial earth and a little 
graphite. Liquefy the mixture by heal 
and aiq^ly with a spoon or spatula to the 
coin ; on cooling, an impression of great 
sharpness will result. The grajihite pre- 
vents the impression becoming dull or un- 
sightly. 

Coins as Weights (,see Weights). 

Colophony (see Resin) 
Colouring: Flowers (see Flowers) 
Colouring Metals (see Bronzing) 
Colouring* Wood Chemically 

The following process has been patented 
in Germany by A. Thiiiom, of Berlin. The 
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wood is covered with solutions of metallic 
salts by means of a brush or otherwise ; 
it is then left to dry for about twelve hours, 
then taken into an air-tight room in which 
gases or va 2 )ours are introduced, such as 
sulphuret of hydrogen, ammonia, et(?., 
according to the tint required to be gained. 
Thus, a brown tint is obtained from sulphide 
of bismuth, formed from nitrate of bismuth. 
Yellow from sulphide of cadmium, formed 
from solutions of cadmium sulphate, ({old 
yellow : Bisul])hide of tin, from chloride 
of tin solutions. Iron grey to brown : 
Sulphide of lead, from solutions of acetate 
of lead. Green : Oxide of chromium, 
from solutions of chromic acid. Red : 
Trisulphite of antimony, from antimony 
solutions. This process is said to be ch(‘ap, 
and the wood can ])e coloiir(‘d to any design. 
The colours obtained ar(^ not affected by air, 
light, or water, and can be washed. A very 
cheap solution of hydroxide of iron in 
chloride of iron is used to impregnate th(‘ 
wood for floors, stair treads, and other 
articles exposed to much wear, afterwards 
colouring with ainmonia. The wood in 
this case is less apt to burn than when 
painted in tln^ ordinary way. 

Condenser, Coil (see Electric Coils) 
Copper 

Copper (Cu) is a highly malleable, ductile, 
and tenacious r(*d metal greatly used in 
many industrial arts. It does not resist 
the action of acids, and evem moist air affects 
it, causing it to form green carbonate. Ver- 
digris is ('opper acetate, which is used as a pig- 
ment and is, unfortunately, v(‘ry ])oisonous. 
(-\)j)per is also caused to oxidise by heat ; 
it is volatile only at a great h(‘at. It has 
a specific gravity of 8-i), and melts at 2,()(K) 
F. Commercial copper contains many im- 
purities. Copper is much used in its com- 
mercially pure stat(', but is greatly in 
demand as the chief ingredient of the im- 
portant brass and bronze alloys. t^o])per 
sometimes occurs native, being then often 
covered with an oxide and carbonate 
crust ; it is sometimes found in grains in 
sand, but is more gcuierally obtained by 
the reduction of its ores, which are very 
I)lentiful. 


Copper Boiler, Cleaning (see Boiler). 

Copper Bronzing (see Bronzing). 

Cleaning Copper. — A composition recom- 
mended for cleaning (;opper consists of I 
part (by 'weight) of lO-per-ccnt. hydro- 
chloric acid, 5 parts of finely powdered 
Venetian tripoli, and 4 parts of water. 
Another mixture is 4 jiarts of tartaric acid, 
4 parts of tripoli, and o parts of water. By 
reducing the quantity of water tli(‘ com- 
position hocomes a paste. A]) 2 )ly the mix- 
ture by means of a cloth, afterwards rul)- 
bing yic metal with a dry cloth, the copper 
b(‘ing cleaned and polished in the one opera- 
tion. To clean coppeu* vessels, a good plan 
is to rub them with a cut lemon dipped in 



Fig. 202. — Top of 
Clothes-post with 
Pulley. 



Fig. 203.—- 
End of Short 
Arm. 


salt, afterwards riiising with clean water 
and rubbing with soft cloths. 

Fixing Design on Polished Copper. — 
Below is described a method of fixing a 
design on polished c()p])er, so that the ])or- 
tion not ornam(‘nt(‘(f may be reston'd to 
its original (colour. If the C()])]>(‘r is laccpuu’ed, 
remove the lae([uer and thoroughly clean.se 
from all grease, elc. Paint the ornamented 
portion over with asplialtiim varnish, and 
leave to dry for an hour. Dip the article 
thus treated in (or ])our over it) a inixtuie 
of eepud parts of water and aquafortis, 
until tlie groundwork is sunieiently dead. 
Then rins(* the article in watm' and remove^ 
tlie varnish with tur})entine. Scour over 
with fine sand and water and dry in saw- 
dust (boxwood sawdust preferably). 

Hardening and Softening Copper. — The 
difference between hanf-rolfed and special 
soft copper is caused by the methods of 
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annealing. Hard-rolled copper can be ren- 
dered soft and ductile simply by placing it 
over a fire or stove until well heated, and 
then gradually allowing it to cool. Copper 
may be hardened by well heating and 
then plunging it for a moment in cold 
water, afterwards, allowing it to steam 
dry. If kept submerged until cold the 
metal will prove exceedingly brittle. In 
repousse work, soft copper will c.rack* when- 
ever the tool is applied too forcibly ; these 
cracks may be soldered from the back. 

“ Scoured Copper.'' — Articles of ‘‘scoured 
copper ” now obtainable in such great 
variety are so called ])ecause of the finish 
which they have. This kind of finish 
on brass is known as “ old English ” or 
“ old brass ” finish. The method of pro- 
ducing it on copper or brass is by the use 
of a tampico fibre wheel and a mixture of 
ground (piartz (powdered flint) and pumice- 
stone. The two are mixed and used wet 
on the tampico fibre wheel, and the effect 
is to give the surface a “ scratchy ’’ ap- 
pearance. Pumice-stone alone usually is 
not capable of scratching enough, so that 
a mixture with the powdered quartz is 
used. If the quartz is used alone the effect 
is usually too rough. A coat of lacquer 
is then applied. Ordinary commercial cop- 
per is used for this purpose. The articles 
in “ scoured copper,” which arc now found 
on the market, often show imperfections 
in the shape of streaks. If care is taken 
in selecting the copper, this will be avoided 
to a considerable extent, although (com- 
mercial sheet copper is difficult to obtain 
in a condition free from flaws. As one side 
of a sheet of copper is invariably Ix^tter 
than the other, the sheet should be inspected 
before using and the better sidt^ (‘xposed 
in the article. 

Copper, Tinning {see Tinning). 

Copper Tubes, Bending (see Tubes). 

Welding Copper. — Prof. J. K. McCall 
says that the copper should be treated with 
potassium nitrate and a cyanide, and then, 
having been lieated in an ordinary forge 
fire, it can be welded to another piece of 
copper, or to iron or steely in the usual way. 
To ensure good' results, have a clean fire of 
coke or charcoal, and have the tempera- 
tuTo the copper somewhat below white 


heat ; if the temperature is much above, 
the metal will become brittle, and if much 
below, the flux will not be sufficiently fluid. 
In tension tests, the welded joints were 
found to be as strong as the rest of the 
metal. Apart from the above, it should be 
said that in welding copper it is of great 
importance that carbon should be kept 
from the ends to be dealt with, and the 
material is therefore heated by preference 
in a gas flame. Light blows from a wooden 
hammer make the joint, and, owing to the 
softer nature of the material, a lower heat 
.is necessary than when welding wrought 
iron. A mixture of 1 part soda phosphate 
and 2 parts of boric acid is used. The 
copper is raised to a red heat, the powder 
applied, the bars heated to a cherry red 
and hammered. By another method borax 
is used. The ends of the bars are brought 
to form a lap joint, the borax placed 
between, and the surfaces heated and ham- 
mered. The joint is then raised to a white 
heat, and a compound for excluding oxygen 
thrown over it. Common salt may be 
used for this purpose. The joint is then 
welded up. A stream of chlorine gas is 
sometimes thrown on the joint whilst weld- 
ing up. To prepare the borax for use, it 
is heated till the water of crystallisation is 
expelled, and then ground up to a fine 
powder. 

Coppers, Washing {see Washing 
Copper) 

Copying Appliances (see Autocopyist 
and Hektograph) 

Coral 

Bleaching and Cleaning Coral. — To bleach 
coral, wash it in clean water with a soft 
tooth-brush ; then steep it for about an 
hour in a chloride of lime solution containing 
2 oz. of chloride of lime and ^ oz. of hydro- 
chloric acid in 1 pt. of water ; finally wash 
it in running water for another hour. The 
following method answers for large pieces 
of white coral that have been soiled with 
dust, etc. : Dissolve 4 oz. of strong hydro- 
chloric acid in 4 pt. of water ; place this in 
an earthenware basin, as the acid attacks 
metal. Dip the coral in the solution for 
a few seconds only ; the upper layer of 
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the coral will be dissolved off, carrying the 
dirt with it, leaving the coral perfectly 
white. Now place it in clean water, chang- 
ing the water two or three times, then re- 
move, shake, and dry in a warm place. 
Another method : In a large pan full of 
soapsuds hang the coral in a net so that 
it is submerged, but does not touch either 
the sides or bottom of the pan, and place 
the pan on the fire and boil. Next take it 
off, throw away the water, wash the coral 
in cleaji water, replace it in the net, and i)ut 
it back in the pan as before ; fill up with 
clean water and again bring to the boil. Then 
take the coral out, rinse in clean water, 
and allow to drain. 

Cutting and Polishing Coral. — Coral can 
be cut with a hard steel saw, such as watch- 
makers use for cutting metals, but it is slow 
work, and the saw will require frequent 
sharpening. It can be drilled by a hard 
steel drill. Pumice powder on rag or a 
revolving buff will polish it. 

Stringing Coral. — Tf the perforations in 
the coral are sufficiently large, it will be best 
to string the coral on the finest steel or 
copper wire. Tf the perforations are small, 
use a fine silk or linen thread ; these are 
much stronger than the ordinary cotton 
thread. 

Cork 

Cork is the outer layer of the bark of a 
species of evergreen oak. These trees are 
largely cultivated in Spain and Portugal, 
and are found in Soutli Europe and also 
in the north of Africa. The first strip- 
pings are taken from trees of aboiP; twenty 
years’ growth. This is the virgin cork, 
so often used as ornamentation on ferneries, 
etc. It is also useful for tanning opera- 
tions. The bark is subsequently removed 
about every eight or ten years, its quality 
improving with time. The trees ffourish 
for loO years or more. 

Artificial Cork. — Pliellosene, or artificial 
cork, is made by grinding cork-bark to an 
impalpable powder, and making it into a 
dbugh with a solution of nitro-cellulose in 
acetone. This is moulded, compressed, and 
allowed to dry. The material contains 
from 10 to 12 per cent, of nitro-celliilose, 
and is claimed by its French inventor to be 


but very slightly more combustible than 
cork itself. 

Bleaching Corks. — The effect of the usual 
bleaching agents upon corks is not what 
one would expect ; in many cases these 
cause corks to become darker and not 
lighter in colour. Chlorine, however, will 
render the corks paler, but will impart 
to them a yellow colour, and if used in 
large quantity will destroy the material and 
render it rotten. Oil of vitriol is not suit- 
able for bleaching purposes, since it is 
never entirely washed out of the corks, 
and, •being a non-volatile and powerful 
acid, it blackens them when they are dry, 
should they be submitted to a slight heat. 
Try a solution of chloride of lime (bleach- 
ing powder), foUowed by a solution of 
hydrochloric acid, both slightly warm, 
and finally wash with water. A good 



Fig. 204.— Device for Withdrawing Corks 
from Bottles. 


white can also be obtained by dipping in 
hard white spirit varnish which has been 
ground with a little zinc white and thinned 
with methylated spirit. 

Boring Corks. — Tf the corks are Imrod 
])y hand, they are heltl ])y the left hand 
while the cutter (a steel tube sharpened 
at one end) is pressed with a rotary motion 
through them with the right hand. A 
pair of gas pliers may be used to hold them, 
but the less pressure employed the better, 
as it interferes with tlie passage of the 
cutter. For machine boring, the cutter 
should, if possible, descend with a spiral 
motion ; tlie cork may bi^. held in position 
either with the gas pliers mentioned above 
or by a press with' jaws like those of the 
pliers. 

Bottle Corks : How to Remove. — For re- 
moving a cork that has fallen right into 
a bottle a string Ioojj is often used ; insert 
the loop, invert the bottle, and the cork 
being in a likely position, pull the string. 
The apx)liance vshown by Fig. 201 isjnade 
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from wire about in. thick. The hooks 
all point inwards. It is pushed into the 
l)()ttle and the latter is turned upside down. 
The cork then falls between the four hooks, 
and, on being pulled, the hooks close when 
passing through the neck of the bottle 
aaid grip the cork ; a good pull, and out it 
comes. 

Cement for Cork. — (^ork can be joined 
together with rublx^r (;ejnent, which can 
be made by dissolving pure Para rub])er 
shavings in Ixaizol or carbon bisulphide ; 
about I part of ru])bor to 15 parts of either 
solvamt. Rubber (aunent can be liought 


soda solution (1 part of silicate to 4 parts 
of water), and then in lime water for several 
hours. They can be waxed afterwards, 
if desired. 

Ornamental Cork Work : Frames. — Corks 
for this purpose may be disused bottle 
corks of all kinds, or new corks — preferably 
“ wine ” corks — can be purchased. The 
cutting of cork so as to leave clean surfaces 
is not easy. Its elasticity naturally makes 
this operation rather dilhcult, as the cork 
gives way to the pressure of the knife. 
The blade, of course, must have a fine edge 
and be veiy sharp ; rcunember that hack- 



Figs. 206 and 206 . — Elevation and Section (on Line C D) of Part of Simple Cork Frame. 


very chea])ly, and if it is too thick for the 
purpose, can be diluted with a little benzol 
(coal-tar naphtha). 

Chemical-resisting Corks. Corks, if pre- 
viously ste('ped in vaseline, may be used in 
the place of ground glass bottlc-sto])pcrs. 
Neither aeids nor chemical fumes injure 
them, and they do not become fast in the 
neck oi t he bottle as do ground glass sto])p(*rs. 
It is doubt hi 1 whether any treat ment 
would ])rcvcnt corks b(‘ing a(!ted upon by 
a strong solution of caustic soda. It is 
usual to treat corks with melted paraffin 
wax, the corks lieing kept in the melted 
material for several hours. Cerasin wax is 
a better material, and has a higher melting- 
poitil. l^\)r resisting caustic soda, steep 
the corks for several hours in silicate of 


ing or chop])ing is useless. Use the knif(‘ 
with a (juick, linn, drawing motion -- 
just as a razor is us(‘d wlien shaving — 
and not Avilh a lieavy, downward action, 
which tends to scpicczc the cork, and tliiis 
causes flu* cut to be irri'gular. AVhen cut- 
ting up the material, keep all the whitish 
and discoloured parts separate, and take 
care to stor(‘ up the snippings for use 
when the groundwork is being finished. 
Picture frames are perhaps the most suit- 
able articles to decorate with cork. The 
foundation, of course, is of wood (deal), and 
this must lie rebated out. Any amateur 
carpenter can put those frames together, 
as all parts in the finished article which 
arc not hidden by the actual pattern are 
easily covered in other ways. In some cases, 
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however, when the frame has been well 
made, it is not necessary to cover all the 
foundation. In Figs. 205 and 206, and espe- 
cially in Figs. 207 and 208, the pattern is 
made up chiefly of half-rounds. Pieces 
of this shape may he readily obtained by 
slitting an ordinary bottle cork lengthways 
through the middle, and then cutting it 
transversely into sections. Unless all the 
pieces are of uniform size, the artistic 
effect will be marred ; and until one has 
acquired proficiency in the use of the knife, 
it will be found a great help to use a gauge 
made of sheet metal or stout cardboard. 


coating of glue is spread over the portions 
of the foundations to be covered, and 
the half-rounds are fitted in quickly, care 
})eing taken to keep them close and regular. 
Liquid glue is recommended for this work, 
as it is easily and rapidly applied. The 
space which has been left uncovered be- 
tween the projecting borders must now be 
considered. In the acc^ompanying designs 
it will be noted the ground has a rather 
rough appearance. This is accomplished 
by giving the exposed portions of the 
wood a thin coating of glue, and then 
strewing over this cork which has been 



Figs. 207 and 208 . — Elevation and Section (on Line E F) of Cork Frame Ornamented with 

Half-rounds. 


Fig. 205 gives an idea of the style of work 
usually undertaken by beginners. It is 
very easily worked, and for this rerson is 
suitable for a preliminary lesson. In Fig. 
206 is given a section of the frame on the 
line c T), which clearly shows the positions 
in which tin* cork is placed. The half- 
rounds are fixed on the top and broad side 
of the foundation as borders, whilst cor- 
nered sections are used to cover the outer 
edge of the wood. These outside pieces, 
as shown in Fig. 206, are cut sufficiently 
large to reach and cover the bottom edges 
of the half-rounds, of which the outer 
projecting border is formed. When suffi- 
cient sections haVe been cut, they are 
arranged on the frame to sec if they all 
properly fit their positions. If so, a strong 


j)owder(‘d to a fine dust. Thus all the 
small snippings an^ usetl up, and a good 
finish is given to the fraine. (.)r a wood- 
carver’s grounding-punch may be used 
on the foundation ; but the method most 
frequently adopted by expert workers is 
completeiy to veneer the frame with sheet- 
cork. By some, however, the roughened 
surface, as illustrated, is considered the 
most effective. Again, teak and cedar 
foundations render such a (jovering un- 
necessary, as their natural colour matches 
that of the cork ornaments. The frame 
should now resemble the corner shown at 
Fig. 205, and, as a finishing touch, a couple 
of coats of shellac varnish should be applied. 
(3r, if preferred, the projecting borders 
and the outer sections may be painted 
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blacky and the inner portions left untouched. 
Then, when the roughened surface begins 
to lose its freshness, it may again be reno- 
vated by the application of gilt. Fig. 207 is 
another simple design which can be easily 
worked. It is formed almost entirely of 
half-rounds, as such shaped sections can be 
cut with scarcely any trouble. A section 
of Fig. 207 on line E F is given at Fig. 208 ; 
z in the latter figure shows how the orna- 
ments jut out from the foundation. The 
projecting borders are exactly the same 
as those in the previous design, but the 
cork on the outer edge differs in that the 
wedge-shaped pieces arc replaced by oblongs 
and half-rounds. Fig. 209 presents a pattern 


is not at hand, it may easily be carved with 
a chisel, or even with a knife, as the surface 
need not be very even so long as the general 
outline is somewhat correct. The block 
B is secured to the pot with a screw which 
passes through a small circular block of 
wood c, about J in. thick, and then into the 
•block. A ring of thin wire as in Fig. 214 
is carried* round the upper part of the 
pot, and its two ends are fastened by twist- 
ing with a pair of pliers as shewn at d. 
Three loops are then made and attached at 
E. The thickened top edge of the flower- 
pot prevents it from pulling off when sus- 
pended by chains as in Fig. 212. To make 
it doubly secure when it is in position. 


Q I 

1 : 
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Fig. 210. Fig. 209. Fig. 211. 

Figs. 209 to 211. — Elevation and Two Sections of Part of Cork Frame Ornamented with 

Stars and Half>balls. 


which requires a little more patience. In 
this case, both the inner and outer edges 
are covered, and this with alternate half- 
rounds and pointed sections. The central 
ornaments are formed of square-topped 
pyramids surrounded with triangular pieces 
(see also Fig. 210), and half-balls (see Fig. 
211) formed by roughly cutting out pieces 
of cork and rubbing them on a stone. The 
line G H (Fig. 209) corresponds with the 
section Fig. 210, whilst the line i j (Fig. 209) 
corresponds with the section Fig. 211. 

Ornamental Cork Work : Hanging Flower 
Vase. — The hanging flower vase covered 
with half-circular jiieces of cork illustrated 
by Fig. 212 has an effective, rustic appear- 
ance. To make it, an ordinary earthen- 
ware flower-pot A (Fig. 213) is required. The 
rtmnded bottom B is turned from a piece 
of soft wood such as i>ine or deal ; if a lathe 


glue over it a strip of linen or canvas ; also 
glue the remainder of the pot. The pieces 
of cork which cover the pot may now be 
put on. Corks that have been used in 

bottles are* suitable for the purpose. They 
are first cut in slices, and then in half as at 
F (Fig. 215). Glue them round the top as 
shown. The next layer must be glued 
on as shown by the dotted lines G, so that 
they are laid alternately. The smallest 

corks should be kept for the bottom part 
of the wood block, as the circumference 
diminishes. When finished, put on two 
or three coats of varnish and coat the 

loops E with liquid gold paint. The chains, 
the hook and brass collar H (Fig. 212) for 
fastening to the ceiling may be obtained at 
any ironmonger’s.- Should there be no 

beam in the ceiling near the desired hang- 
ing position, carefully screw a sharp-pointed 
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gimlet into a plastering lath ; this will 
make a start for the screw -hook, and if 
carefully done will carry the weight of the 
vase and the pot containing the plant. 
As an alternative, to make the vase more 
effective, the corks may he coated with gold 
paint or enamel. Or if desired, the corks 
may be broken up in pieces about J in. 


corners is seen a pyramid surrounded with 
sloping sections. On the sides and bottom 
crosses formed with half-rounds have been 
fixed ; and, to prevent the design from 
having too open an appearance, there have 
been jdaced between the chief decorations 
small sections of corks taken from phials, 
etc., the projecting ends of which have 



square, and glued on in an irregular rustic 
manner. 

Ornamental Cork Work : Photo Frames. 

— Fig. 216 shows a simple pattern applied 
to the decoration of a photo frame. An 
old, well-worn wooden or leather frame 
may be used for the foundation, or any 
plain piece of wood may be cut to a suitable 
ornamental shape by means of a fret-saw. 
At the head a kind of floral ornament is 
given, made up of a pyramid, lialf-rounds, 
points, etc., whilst in each of the four 


been cut to a j^yramidal form. The bordcu's 
are merely formed of pieces of an ahiK^st 
oblong shape, whilst the ground is covcr(‘d 
in exactly the same manner as a picture frame. 
The patterns given in previous figures can, 
of course, easily be adapted to these frames. 
Photo frames, however, can be ornamented 
in aji even more elaborate style, for, if 
they have wide, flat margins, the worker 
can easily arrange the cork so as to repre- 
sent ruined gateways and feudal castles. 
To reproduce a ruined Italian porch, first, 
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a fluted column is securely fixed to one 
side of the frame, and, to give it the ap- 
pearance of having a liadlj^-damaged cor- 
nice, some; small piec(*s of cork are irregularly 
glued to i\ut top. The rest of the frame 
is then covered with thin blocks cut to 
resernljle stonework, and over the whole 
a few tim^ hits of moss should be allowed to 
trail. Next, tln^ <*ork is burnt in some 
places with a rc‘d-hot iron wir(‘. so as to give 
it an ag(‘d appejirnnce. 'Idn; entrance to an 



Fig. 216 . — Photograph Frame Ornamented 
with Corks, 


ancient castle is built upon somewhat 
similar lines. (\»rk blocks take the place 
of stones, and tliese cover the entire frame 
with the exc<'ption of the upper portion. 
Over the opening tilled l)y the ]»hotograph 
some slightly curvt'd pi(*ees imitating the 
overhanging top of a feudal gateway are 
pla(*(‘d, those parts wldeli arc' in rc'tirc'inent 
being further darkeiu'd by nunins of the 
heated wire'. Tlio battlemc'iit does not 
need description, for it is easily formcxl by 
covering tlic' top of the frame with alternate 
sections of ditlerent heights. The efleet 
may thc'ii be further enhauced<by sprinkling 
the whole with very fine cork dust. In 


such designs as these, discoloured wir 
corks may be used, for by skilfully arranging 
stained sections a variety of pleasing tints 
may be obtained. 

Powdering and Pulping Cork. — Passing 
cork between corrugated or roughened 
rollers will reduce it to powder ; heating 
it in a boiler under pressure with water 
will reduce it to pulp. Cork powder is 
largely used for packing grapes imported 
into tliis country in barrels ; almost any 
fruiterer would supply small quantities of 
it. 

Reducing Size of Bottle Corks. — ’Fo make 
a large cork fit a small bottle, it is the com- 
mon practice to trim the sides of the cork. 
Often the knife is dull, and the cut irregular. 
A simph'r way is to cut a wedge-shaped piece 
out of tli(' cork ac.Toss its lower end. If 
the cork is very large, cut out an additional 
wedge at right angles to the first. This 
will make a, ])erfe(;t non-spilling stopper. 

Sealing Corks in Bottles.— ’Fhe simplest 
and cheapest method of sealing corks in 
bottles is as follows : Place a small hemi- 
splicrical ])aii of (;ast-iron on a tripod stand 
and heat by a burner, the flame*, of which 
is so regulated that the wax is kept in 
a fluid condition without a tendency to 
l)urn. About o 11). or 1 lb. of wax should 
be kept ill the pan, and when the bottles 
are securely (;orkod they should be in- 
verted, and the corks just pressed below 
the surface of the melted wax ; suflieflent 
of the wax will adhere to the corks for the 
purpose of sealing, and it Avill harden with 
a glossy, level coat. If desired, the wax 
may be stamped before it sets. The best 
result is obtained if the corks are driven 
in flush with the mouths of the bottles. 
'Fhc wax to use for the purpose is called 
“ bottle ” wax ; it is cheap and easily 
melted. 

Sterilising Corks. -- Cork possesses a num- 
ber of very valuable properties — great elas- 
ticity, imjKn-viousness to liquids and gases, 
and great durability and low specific gravity 
— but its one serious defect is its porosity, 
which, especially in the inferior grades, 
is increased by the presence of cork meal, 
a material which results from the disinte- 
gration of the stone cells which penetrate 
the cork fibre, and, falling to a powder. 
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facilitate the entrance of infection. After 
micro-organisms have once gained a foot- 
hold in the pores, it is extremely difficult 
to dislodge them. Boiling in water im- 
pairs the quality of the cork, without 
completely destroying the infecting germs. 
The water thus imbibed by the pores is 
squeezed out when the cork is inserted into 
the bottle, and may thus give rise to an 
infection of the contents. Prolonged steam- 
ing of the corks does eventually kill all the 
germs, but also causes the corks to shrink 
and deprives them of their elasticity. The 
most effective means of sterilising corks 
hitherto practised consists in paraffining ; 
this closes the pores, but does not destroy 
all the germs. H. Gronwald has intro- 
duced the “ Supersamim ” apparatus. It 
cleans and sterilises the corks, and then im- 
pregnates them witli a spe.cial mixture. 
To remove the cork meal, the corks arc 
dried, then placed into a wire basket, which 
is suspended in a double -walled cylinder 
into whicli steam may be injected. The 
cylinder may be revolved, so that tlie corks 
arc freed from the meal by centrifugal 
force*. They are then sterilised by treatm(*nt 
with the vapours of for mol and ethyl alcohol 
and simultaneously steaming. In this way, 
it is claimed, all germs arc effectually de- 
stroyed. The sterilised vapours are now 
displaced by germ-free air, and the melted 
impregnating material introduced into the 
cylinder. After c.ooling, the corks are 
ready for use. The cost of this method 
is very small. 

Waxing Corks. - The paraffin wax sliould 
melted in an enamelled or tinplate 2 >an 
over a burner, and heated until the wax 
begins to smoke or give off vapour ; the 
lamp should then be removed. If the 
corks arc to be parafiined all over, they 
should be placed in a wire basket (the 
baskets that are used for preparing chij^ 
potatoes will do) and dipped into the hot 
wax ; the baskets should then be raised 
and held over the pan until any excess of 
wax has drained away. If the lower part 
only of the corks is to be treated, they 
should be taken one at a time between 
the fingers and dipped in the melted wax. 
They may be stood bottom upward on trays 
in a cool place till hard. 


Cornet 

Cleaning Cornet. — Do not clean a brass 
cornet with polishing paste. It can be 
made brighter, and will keep clean longer, 
by i)olishing with crocus powder and sweet 
oil, and finishing with dry crocus and a 
soft cloth. 

Loosening Cornet Slides. — Probably a little 
paraffin oil dripjied into the joints will ease 
them, and if the instrument is cautiously 
warmed the effect will be increased. Let 
the cornet stand for a few hours. If oil is 
objected to, use a little vaseline. 

Removing Cornet Slides. — Below is e.x- 
jdained liow to remove without injury the 
slides of a cornet wliich have not been taken 
out for years. Apply the flame of a blow- 
pipe or spirit lamp along the outside of both 
limbs of the slide ; in a short time it can 
be i)ulled off l)y means of a piece of string. 
Do not apply sufficient heat to melt the 
brazing of the joints. When the slides 
have been removed, clean them with paraffin 
oil and lubricate with tallow, or, better still, 
with a mixture of 2 parts of tallow aq^l 1 
part beeswax melted together and allowed 
to harden. 

Corrosive Sublimate (see Mercuric 
Chloride) 

Crayons 

The following are rcci 2 )es for preparing 
the 2 >aste medium for crayons : (a) Shred 
very finely 1 oz. of curd soap, and pour 
on it a pint of boiling water ; allow to cool, 
and add sufficient spirits of wine to render 
it transparent. Make into a paste with 
china clay 1 part, prei^ared chalk 1 2 ^art, 
and colouring matter 2 2 )arts, or as desired 
according to quality, (b) Take pale or 
white lac 1 oz. and wood naphtha 
and dissolve by frequent agitation. Mix 
to a paste with china clay and colouring 
matter, lioll into ])ieces of the required 
thickness, and place in a stove to dry. 
(c) Mix equal parts of finely ground 2^12^^'" 
clay and chalk into a with beer, 

adding the desired colours. Manufacturers 
of crayons usually force the paste through 
cylinders of the required diameter ; it is 
afterwards cut up ' into suitable lengths 
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and dried. Tlie following is a list of dry 
colours that nifiy l>i' used for tinting the 
paste, all of which are ])ermanent : For 
white : Zinc white, satin white, litho- 
pone, hlanehe (i.'ce, and Paris white. For 



Fig. 217. — Section of Split-cane Handle of 
Cricket-bat. 

yellows ; Yellow oclire, raw sienna., cacl- 
inium yellow, and zinc chrome. For reds : 
Carmine, vermilion, madd(^r red, Wnetiaii 
red, burnt sienna. Indian red, light red, and 
red oxide. For green : (hirome grcicns, 
emerald greim, and zinc grecJis. For blues : 
Ultramarine, Prussian blue, and cobalt blue. 
For browns : \ andyke brown, raw and 

burnt Turkey umlx'rs, eaj)])ah and cassoi 
browns. For black : Ivory black, drop 
black, and lampblack. A variedy of tints 
may b(^ obtained by mixing the above 
colours in variable proportions. The follow- 
ing instru(;tions a])])ly to the making of a 
soft olive-green chalk. Mix together 8 
parts of French chalk, ‘J ])arts of pipeclay, 
and I part of Brunswick grexm ; then add 
sutlicient water to make the mixture adhere 
into balls, but not to form a paste. Knead 
thoroughly and allow to stand till sutiiciently 
dry to mould. By using a, pug mill or 
kneading machine, tin* mixture can be 
made ready for moulding at once. The 
mixturi' can be made into crayons by 
placing it in a uudal cylinder with tubes 
at one end, and forcing it through these 
hy means of a piston. To mould it into 
cakes, place a ball in a brass mould of the 
shape recpiired, and force it. in with a die 
lixed in a S(u*ew pr(*ss. The green can be 
made deeper by iiu'reasing the amount of 
colouring matter ; it can be made more 
of an olive shade by using in addition a little 
lampl)laek. The crayons or cakes .should 
be dried slowly in a wartn room. 

Tailors' Crayons. T.dlors’ crayons are 
made from Freneh chvilk, either alone or 


mixed with a little china clay to render it 
harder and more coherent. Sufficient water 
is mixed with the chalk to make it hold 
together, but not to render it pasty, after 
which it is kneaded in a mixing machine. 
The mass is then pressed in iron or brass 
moulds. French chalk must not be con- 
founded with ordinary chalk ; the latter is 
carbonate of lime, and is the same as whiting ; 
French chalk is a silicate of magnesia, and 
is a finely divided variety of the mineral 
steatite, also known as talc, soapstone, etc. 
(See Talc.) 

Cricket- bat Repairing: 

Making and Fixing Cricket-bat Handle. 

— Cricket-bat handles are made from best 
rattan cane about the thickness of the 
finger. Cut the cane into lengths of 18 in. 
Two sides of each piece must be planed 
flat and four pieces glued together, and then 
held in a vice and strong cord tied round 
till the glue is dry. Either twelve pieces 
of thick canc or sixteen thinner pieces (see 
Fig. 217) will be required to form a handle, 
and after each slip of four pieces is glued 
up and dry, they must have the round 
planed off to a flat surface, and be glued' 
up to make a square handle. When dry 
and taken out of the cramps, it will be 
ready for cutting the wedge piece to fix 
into the blade. If the blade is an old one 
already cut out to receive the handle, take 
a pair of dividers and measure the wide 
aud narrow parts of the wedge, and cut the 
handle, so that it will fit tight. Do not force 
it in, or it will probably split the blade. 
Cricket-bat handles are fixed in with an 
air joint, and as little glue as possible. 



Fig. 218. Fig. 219. 

Figs. 218 and 219. — Method of Binding 


Cricket-bat Handle. 

A wedge gauge should be made. First 
mark the wedge out on the blade, then 
with the same gauge mark on to the handle. 
If cut true with a saw and the rough edges 
pared off and out of the wedge with a 
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sharp chisel and tlie corners taken off, 
the handle should fit quite easily. After 
the handle has been put in the blade it 
should, when dry, be turned to the desired 
shape and thickness in a lathe from the top 



Fig. 220. — Cross Section of Repaired 
Cricket-bat. 

•down to the shoulders of the blade, leaving 
a knob at the toj), and a channel to receive 
the twine, ’.riie twine should also be put on 
when the bat is in the lathe, starting and 
finishing with invisible ends (see Figs. 218 
and 211)). Without a lathe, it takes a con- 
siderable time to work down to the desired 
thickness and shape with a draw -knife and 
rasps. To bind on the twine without using 
a lathe, take a i)all of twine, which should be 
waxed, make it fast to a hook, and com- 
mence at the top end by underlapping 
it, leaving 2 in. or .‘1 in. of the end out, ami 
bind over it (see Fig. 218). Keep moving 
.up towards the part that has been fastenexl 
to the hook, turning the bat over and over 
towards you until all the handle, excej)! about 
one inch at the bottom shoulder part, is 
bound up ; and then, before finishing, 
place a piece of the twine loop fashion, and 
bind over the loop ejid for about ten turns 
or laj)s ; this should brijig all the binding 
down far enough. Now cut off the end 
from the ball of twine, hold it firmly, and 
push it through the loop x. Then take 
hold of the loop at x, and pull the end 
through, and cut off flush with the binding. 
This will make a sure fastening, (hit the 
end off neat, and hammer down flat, as Fig. 

219. The 23oint x' in this figure shows the 
end cut off flush. 

Piece Splintered off Bat Blade. — To repair 
a bat that has a piece splintered off near 
the bottom, procure, an old bat blade, saw off 
a piece somewhat larger tlian the fractured 
part, and plane it up true on one side. The 
damaged part of the bat should also be 
planed up true, and to the shape of Fig. 

220, as it then offers more resistance than 
if it were joined squarely. Unite the 

^ planed surfaces with good hot glue and 


ri9 

place on one side to dry for at least twelve 
hours. If the repairer has no lathe, a 
frame to hold the bat whilst binding should 
be made as follows : — Procure a piece of 
1-in. floor-board about 4 ft. long and 4 in. 
wide, cut off two pieces G in. long for the 
ends A and B (Fig. 221), and screw^ or nail 
them to c. A hole should bo bored in each 
end piece about 2 in. from the top, through 
which a long wire nail passes into the handle 
and the bottom of the bat. This frame can 
be screwed or clamped to a table or bench. 
When the glue is well set, the bat can be 
finished off, removing all surplus wood 
with the spokeshave, rasp, and glasspaper, 
and taking care to kecq) the bat to the proper 
width. One corner of the bottom should 
be rounded — the cofiier nearest the player 
when he is using it — and the otlier left 
nearly square. Then place the bat in the 
frame for binding, for which will be re- 
quired some good hot glue, a ball of cabinet- 
maker’s twine, a few pieces of white tape, 
and some staples made from moderate- 
sized pins with their heads cut off, and bent 
so as to grasp three strands of twine. To 
begin binding, glue both sides of the bat 
for about 1 in. wide, and stick a piece of §-in. 
tape 2 in. long on each edge of the bat as 
shown in Fig. 221. Place the ball of twine 
on the floor, and turning the bat away from 
you with one hand, ltd the twine run through 
the other, and wind about six turns. Then 
fold the other end of the tape down and 
bind over it as far as neciessary, alternately 
gluing and binding about an inch at a 
time ; it is finished off by the wire staples, 
one on each (*dg(% and grasping thrc'e or 
four strands of bindijig. The whole bind- 
ing should now be gone ov(U‘ with hot 





Fig. 221. — Binding Blade of Cricket-bat. 

thin glue, any surplus glue being sponged 
off the bat with hot water. 

Split Blade of Bat. — When a bat is split 
for some distance uj) the blade, but not 
otherwise damaged, it will be sufficient to 
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insert good hot glue in the crack and screw 
up together in a bench, or, failing that, to 
})ind with coarse cord and tighten with 
wedges of wood. When dry the ba.t should 
be bound as direct(;d above, in at least two 
places about 2 in. wide, one near the bottom 
and the other about lialf-way up. A bat 
should not be “ pegged,” as nothing tends 
to destroy the fil^re so much as hard wooden 
pegs driven into the face of it. Should 
some slight cracks occur, the best way is 
to ])ind with twine. 

Sprung'* Handle of Bat. — Slifudd the 
handle of a bat be “sprung” and make a 
clicking noise when used, th(‘ pieces of cane 



comjmsing it have become separated, and 
to remedy it, unwind the binding and insert 
very hot glue, and re-bind. If the cane 
is fractured it will be necessary to wind 
a j)iece of strong canvas spirally along the 
handle, having first well glued the canvas 
and the handle. Whefi the glue is drv’, 
any rough places should ])e smoothed down 
with ghisspaper, and an indiarubber cover 
glued on. 

Crickets, Ridding House of 

The instructions given under the head- 
ing of “ Beetles ” apply in this case largtdy. 
IMacc some insect powder,, like Keating’s, 
in or near the hoh's where they emerge, 
and as far as jtossihle the Itoles should be 
closed with plastorad-Paris. 


Crucibles 

Small crucibles are made cither on the- 
potter’s wheel or in moulds. The moulds 
are of cast iron or hard wood, and are made 
in three pieces, A, B, and c (Fig. 222). Stour- 
bridge clay is mixed with broken crucibles, 
fineh’ ground and tempered with water and 
kneaded for many weeks before being used. 
The broken crucible stuff, being already 
Imrnt, reduces the shrinkage of the clay on 
drying, and therefore minimises the liability 
to crack ; the kneading renders the clay 
more plastic. A lump of clay is placed 
in the mould and the core is hammered in 
with a mallet ; the excess of clay is then 
scraped off, the core is removed, and 
the crucible forced out by pressing the 
plug 0. After removing c from the bottom 
of the crucible, a little pellet of clay is 
pressed in the hole formed by the core a, 
and the crucible is allowed to dry in a 
room, for several weeks. It is then placed 
in a cool part of the furnace and gradually 
moved until it has been heated to the highest 
degree, after which it is as gradually removed 
from flic furnace in order to anneal it. 

Curling Stones, Polishing 

As a rule, curling stones arc made of 
granite or trap, a mixture of felspar and 
hornblende, th(n*eforo to polish them by 
hand is very laborious work. .Rig up a 
vertical lathe similar to those used by 
lapidaries, and plac(^ flic stone on it, and, 
wliile revolving, put coarse ermuy and 
water on it, pressing a piece of smooth iron 
on the stone as it- revolves. AYhen all pits 
and unevennesses arc removed, carefully 
wash away the emery grains and go through 
the same process with line emery, removing 
all scratches left by the former treatment. 
This process must be gone through with 
car(‘, as if scratches are not rcmov(*d it will 
he impossible to get a good polish. When 
an even grain, dull polish is obtained, care- 
fully wasli again, removing all traces of emery. 
Fasten a piece of felt to a piece of wood and 
on it 2 )ut some putty powder slightly wetted, 
and apply to the stone until a good polish 
is obtained. A gofid deal of the rough work 
might be done in bringing the stones into 
condition for further grinding if in the' 
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first instance they could hv slung in front 
of a grindstone. 

Curtain Poles, Bending (see Tubes) 
Curves 

Marking Out Large Curves.- Figs. 22-1 to 
22() illustrate a good method of striking 


c \ : 



Fig. 223. — Board from which to Cut Segment. 

out curved pieces of wood which an* beyond 
the span of compasses and Irammel. 
Fig. 22.‘> represents a piece of board 2 ft. 
by 7 in., from which it is (h'sir(‘d to cut 
the segment indicated by tlie dotted line. 
Square a line over the centre of the board, 
and mark on that line the rise, which is 
3 in. ; then insert a short nail at ])oints a, 
B, and c. Next prepare a. thin })i(‘ce. of 
hoard (Fig. 224) 2 in. or 3 in. longer than 
tlie other board, and about 5 iji. wide. From 
.ojie end mark off half the length (I ft .) of the 
straight line of the segment, and across 
the end of the rise, 3 in.‘ Join these tw^o 
points, and cut ofT the triangular pie<-e, 
represented by the dotted lines in Fig. 224. 
This thin template is laid upon the board 
(Fig. 223), and a. i)encil held lirmlyat i) (Fig. 
224). The edge of the t(‘m plate is then 
slid along from n to c (Fig. 223), do.se up 
to tln^ nails, wdien the pencil will descrilx* 
the arc from n to c. Tin' template is tlnm 
reversed, and tln^ other ])art of tin* segnamt 
descril)ed from A to c. as show^n in Fig. 22<). 

D 

Fig. 224. - Template for Marking Curve. 

Cutlery (see also Knives, etc.) 

Testing Steel Cutlery. - In hand forged 
blades a dark mark will be obs(‘rval)le 
just above the shoulder. The best shear 
steel will show' the grain of tin* steel, not- 
withstanding the polish. To test the hard- 
ness or softness of the blade, pass the edge 


of the blade Icngthw^ays on the thumb 
nail ; if the blade is of poor quality and soft, 
the edge will turn up ; if it is of good steel 



Fig. 226. — Marking One Side of Curve with 
Template. 

and ]u-o])(U‘ly timipered, the edg(‘ will turn 
U2^ and go back. The articles being well and 
truly made and finished w ill be another test. 

Cuttlefish 

The cutthdish abounds on tin* British 
coasts, 'fhal part of it (“cuttlefish bone ”) 
that is usihI for forming moulds for small 
sold and silv(‘r castings is the bone or outer 
casing of the fish which, wdien dried, has a 
light and porous structure and something 
of th(‘ nature of lime. Thus it is w'ell 
adapteil for the easting of such small wmrk 
as rings and similar olqects. 4die cuttlefish 
bone, w hich is liought in pieces, is cut into 
tw'o smooth slal)S. and the ring or other 
article is ])lac('d bi'tweiai. and tin* tw'o slabs 
gently brought together. TIk* soft ness of the 
])one allow's the ring to bi'come embedded, 
and when the ]>att(‘rn is removed a liollow 
mould is left. Outthdish re(juir('s careful 
manijnilation. 

Cycle 

Acetylene Cycle Lamps (6*C(' Af (‘t>'lein*). 

Bowden Brake Wire. — Bowden mechanism 
(‘-ousists of a strong stei'l w'ire w'orking 
w'ithin a floxiblc tub(‘ wdiich can even be 



Fig. 226. — Marking Other Side of Curve 
with Template. 


tied in a loose knot without interfering 
with the power-transmitting qualities of 
the wdre. When the wdre gets stretched, 
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it may possilily m'vd short (‘iiing, Imt IxTore 
uiuloiii^ llio joint 1)0 suro that it does 
actually roquin* shorttming, as much slack- 
ness may la* taken up hy uiiscrr‘wing flic 
small hexagon-]iea(h‘d pipe* nut under the 
bridge f)i(‘ee or hy shifting the ])ridge itself. 
To short (*n the inmo’ win*, first ascertain 
the. exact length reipiired to la^ taken off, 
releasr* tin* two scn*ws that hold the halves 
of the horseshoi* piece, wh<*n the nipple and 
the win* will be free*, hold the lirass nipjde 
in the gas until tin* sold(‘r jnelts. and then 
push tin; win* through the nipple fhe re- 
quired distance vvdiilst the soldi*!* is molten, 
(tut off the su])(‘rtluous wire to within in. 
full of tin* nipple head, hamiin*!' the strands 
down flat, sold(*r over tin* to]) with a solder- 
ing ])it, and replace. 

Brake Adjustment. — “ (Vcling ” says that 
a bicychfs brake* blocks should just clear 
the rim when tin*, brake is “off,” and the 
spring should take tln*m off without difli- 
culty ; if the brake rod rerpiin's pushing 
down with the hand, or the l(*ver has to be 
maiii])ulated to take the brake off, it is evi- 
dent that adjustnn'nt, cl(‘aning. or oiling 
is reipiired. The blocks must iiot be so 
clos(*. to the rim as to cause risk of fouling 
spokes or valv(*s. ff the lilocks clear at 
some ])arts of the rim and touch at others 
the rim must be trueil u]), and if the lirake 
jerks at C(*rta,in ])arts of the wlieeFs revo- 
lution it shows tiiat tin* wln*el is not true. 
Worn blocks should be r(*newed ; s()metinn*s 
they can la* made to do doubh* dutv" by 
sim])ly rev(*rsing them right and left, so that 
tin; unworn sidi* conu's into action. They 
must not be allowed to wear down to the 
metal. W«*a.r ol tin* brake blocks is eom- 
pensated fur by sliding the guides along 
the forks so as to bring the blocks closer 
to the. rim, by sliding in the adjustment 
rod, or by doing botli. When the brake 
of a. coaster hub fails to act promptlv, the 
mechanism will almost invariablv lie found 
to be clogged uj) with thick oil. Injection 
of |)a ratlin, followed by frei; lubrication with 
thin axh* oil, will cure this. The machine 
should be laid on its side during the former 
proc*«‘ss, so that the parallin ‘shall run out 
witl'.out reaching the rim and tyre. Failure 
of the drive forward is also due to this 
cause. 


Chain Adjustment. — “ Cycling ” advises 
that cheajiness should never be a considera- 
tion in buying a chain, because a cheap one 
soon str(*tches beyond the limits of adjust- 
ment ; and even if a link be then taken 
out its running will be very bad. A chain 
that is tight wh(*n felt with the hand is in 
constant danger of breaking under any extra 
strain. A naked chain tightens itself when 
ex])osed to wet, so a little slackness may 
be allowed in rainy weather. The. connect- 
ing bolt is sometimes a cause of accident. To 
keep it tight, whilst at the same time allow- 
ing fret* play to the chain, turn it up with 
the scr(*wdrivt*r until tight, unscrew half a 
turn, and whilst prev(*nting the bolt from 
turning liy holding it with the screwdriver, 
tighten u]) the nut with a spanner. The 
result should be that the nut is tight and 
secure, whilst at the same time there is no 
binding of the link. There are other and 
better systems of connecting the chain, 
but tin* plain bolt and nut is in most general 
use. A freipient mistake when adjusting 
tin* chain is to throw the back wheel out 
of lim*. To avoid this, it is generally easy 
to hold tin* wlieel centrally between the 
forks whilst tightening up the nuts. With 
some chain adjustments, such as the New 
Hudson eccentric, there is no possibility 
of things going wrong, but this has, per- 
haps, the disadvantage of being awkward 
to dismantle. 

Chain Line.- - “ Fhain line ” in a cycle is the 
distance from the centre of the machine to 
the centre of the chain wheel. Thus, a li- 
in. chain-line hub would measure l-J in, 
from midway b(*tween the spoke flanges 
to the centre of the chain wheel. A frame 
is m(*asur(‘d from the centre of the bottom 
bracket to the centre of the large chain- 
wh(*el te(*ih. Tin* chain line of hub and 
frame should, of course, coincide. How- 
ever. it is the ])ractice of some makers to 
set the machine so that a straightedge held 
against the outside face of the bracket wheel 
will be in. off ” the face of the hub 
wheel : the theory is that when pressure 
is applied to the pedals, the small amount 
of spring in the back part of the frame will 
bring the chain line correct when riding. 

Chain Tight and Slack. — The reason of a 
cycle chain riiiiniiig tight in one part and 
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slack in another may be that the chain 
has worn unequally, or the chain wheels 
may be out of truth. Remove the chain, 
and spin each wheel separately, and watch 
the rim. If they run true, it is the chain, in 
which case the only remedy is to get a new 
chain. Whilst the chain is off, the chain 
wheels may be tested for alignment with 
a straightedge placed on the face of the 
large one ; this should be tried in several 
places, and the other end of the straightedge 
should -just miss the face of the small or 
hub-chain wheel. 

Cleaning Cycle. — How to ch^an a bicycle 
is described in “ Cycling ” as follows : — (a) 
Remove the chain and lay it in benzoline 
sufficient to cover it, agitating it from time 
to time, (b) Sling the bicycle on brackets 
or by pulleys, and tie worsted or sti'ing 
round the three spindles (back and front 
hub and bracket) to keep out grit whilst 
cleaning, (c) Brush all tubes, afterwards 
rubbing with greasy cloth and polishing 
with selvyt ; the hubs, rims, spokes, bracket- 
shell, chain wheels, cranks, pedals, etc., 
should now be cleaned outside* with ben- 
zoline, having previously been well brushed 
with a fairly stiff-haired brush, (d) Now 
remove the worsted from the spindl(‘s. 
(c) Bearings, unless showing signs (by 
grinding noises) of the ])resence of grit, ne(*d 
no cleaning, l)ut a light machinery oil 
should be injected into the lubricators until 
it runs out of the bearings freely. This, 
whilst cleaning the bearing to some extent, 
obviates the difficulty often ex})erienced 
in ridding the bearings of trac(*s of paraffin, 
(f) Soak the chain in lubricating oil for 
about half an hour, r(*move surface oil, 
and refit in position, (g) If grit is present, 
place the machine on its side and flood the 
bearings with benzoline, followed imme- 
diately by a rather heavy lubricant in ordi- 
nary quantity. 

Cleaning Cycle Bearings. — The cleaning 
of cycle bearings is thus described in “ Cy- 
cling ” : A bearing in any part of a cycle 
can be cleaned without trouble by injecting 
plenty of jiaraffln and allowing it to run out 
and so carry the dirt with it ; this will serve 
all practical purposes if the cycle has not 
been fiadly used. After swilling out the 
bearing, plenty of thin lubricating oil must 
7 * 


be squirted in, otherwise the bearing will 
suffer, for paraffin is not a lubricant. Before 
this treatment, rags should be tied round 
any part of the frame where the oil exudes, 
so as to 2^^^'vent it running down and 
messing up the tyres. The parts that are 
most likely to need cleaning are the steering 
head — usually fitted with two oilers, one 
for the top and om* for the lower bearing 
— the bottom bracket, and the pedals. 
The whe(‘l bearings being generally fre- 
quently lubricated, and coming in for the 
most ‘work, do not accumulate dirt so 

much, but they will be none the worse for 
a clean out. Paraffin applied to the 2)edals 
for cleaning ^^lirposes should not l)e run in 
at the end, so as to carry the dirt in, but 
should be injecteil^at the oil hole and the 
machine tiltt'd so as to run it each way 
outwards to the bearings ; the dust-ea^^ on 
the outer end of the 2)edals should be un- 
screwed to let the 2)araffiii run out frei'ly ; 
after which the bea, rings should be well 

lubricated, rags being tied abovi; the spokes 
below the hubs to intercept oil. 

Cleaning Coaster Brake. —This is neces- 
sary, says Cycling,” if it shows signs 

of weakiK'ss or ceases to act. Take the 

hub to piec(‘s, give it a thorough cleaning, 
and it will |)robably act as well as when 
it was new. When replacing the parts, 
take care to 2)ut the bearings in witli the 
exposed sitb^ of the balls facing inwards, 
otherwise the brake will not S(;rew in far 
enough. 

Cleaning Free-wheel Clutch. -- A clutch 
should be cleaned by ruiming some ])etrol 
or benzoline through it until it runs out 
fairly clean ; then let the petrol drain out, 
and lubricate with good oil. Iffio machine 
should be leaned over to one side while 
the clutch is being cleaned, to j)revent the 
tyres getting damaged. If the clutch runs 
very stiff after being cleaned and oiled, 
it has probably been' badly fitted on the 
hub. When the clutch is a “ ratchet ” type, 
it will always make a certain amount of 
noise conqjared with a “ friction ” ty2)e. 
It is not necessary to take the clutiffi to 
2)ieces to clean it. 

Cleaning Rusty Chain. — Soak the chain 
in paraffin for a day or two. Afterwards 
2)ut round it some straw or j)aper and burn 
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oif the paraffin until the chain is dry. Then 
lirush the dirt of? and boil in mutton fat. 
Just l)efore tlie fat sets, take out the chain 
and wipe with a rug. The chain will not 
need lubricating for months, and will run 
very smoothly. 

Cycle Running to One Side. — The defect 
is })robabIy due to a fall, which has put 
tlu^ frame or fork out of truth. To test 
this and correc-t it, see that the front wheel 
is tru<‘ betwe-en the forks at the rim. Then, 
with a straightedge placed against the 
side of th(‘. rim, test eacdi side with the 
handl(;-bai“ st(;m. The straightedge should 
])e at the sam(‘. distance from the handle- 
bar stem on each side. Unless the tyres 
are (piit(‘ true, they should be removed whilst 
trying this. If the fork is found to be out 
of truth, it must be removed from the 
head, the wheel removed, and the forks 
pulled over in the vice one at a time. When 
eorre(;t, replace and, with the machine 
upside down, set a long straightedge 
against each side of the back rim, noting 
whether it falls equidistant at both sides 
of the front rirn. If this is correct, turn 
the machine right side up, and try the 
straightedge from the rear wheel rim sides 
to a jhece of J-in. tube placed in the fork 
tube. If these are correct, the machine 
should “ track ” or run true. If “ out,” 
the frame must l)e pulled over or twisted 
accordingly. Tlie. front fork should also be 
tested to s(‘c that th(^ blades are parallel 
with each other. To test this, place a 
piece of straight tulx^ or rod through the 
spindle hoh's and a straightedge across 
tlie blades near the crown ; they should 
1)0 j)ara.llel with each otluT. Finally, sec 
that the handle-bar is set quite square with 
the front wheel. 

Enamelling Cycle (see Enamelling). 

Gold-lining Cycles. — The gilding process 
here described will give, a highly finished 
ap])ea.ranco to a cycle. By this method 
line gold lines can be put on a cycle so as to 
retain the bright^ appearance of the gold. 
First carefully clean the cycle, using lime 
and a selvyt cloth to lemove all traces of 
grease, tlie p](‘S(‘nce of any . grease being 
detrimental to, the success of the work. 
Bod a pint of w^ater, and add to it while 
boiling as much isinglass as will rest on a 


penny. Do not increase the proportion 
of isinglass, or it will reduce the brightness 
of the gold. This is termed gilding water, 
for using which a camel-hair mop will be 
required. A piece of chamois leather 
stretched over a flat piece of board 8 in. by 
t) in. will answx»r the purpose of a gilder’s 
pad. Lay the book of gold-leaf on this 
pad, carefully turn open the first leaf, 
and cut it, as it lies in the book, into six 
pieces, the size of each being 3J in. by 
^ in. Now dip the mop in the gilding 
water, and pass it over the parts that are 
to be lined. With the gilding tip, pick 
up the pieces of gold-leaf separately, and lay 
them end to end, each piece slightly over- 
]a2)ping the other, on the wet surface of the 
work. Repeat the process with each leaf 
of gold until all the parts that require lining 
have been properly covered, when it should 
be left a little while to dry. When thor- 
oughly dry, take a small pad of cotton- 
wool and pass it lightly over the surface ; 
this will remove any unevenness in the gold. 
A small quantity of box bottom black 
varnish and a sword-pencil, obtainable 
at any oil and colour stores, will also be 
required. Line the cycle with the black 
over the gold, and leave it for two hours to 
dry. When dry, take a pad of cotton- 
wool, slightly wet it, and start cleaning off 
the surplus gold, taking care not to damage 
the lines of gold under the black. When all 
the visible gold has been cleaned off, the 
cycle should be wiped perfectly dry. Next 
take anotlier pad of wool, pour on it a 
little turpentine, and pass the pad lightly 
over the lines ; this will remove the black, 
and lay bare the gold lines. Then wipe 
carefully with a piece of soft rag. All 
that remains to be done now is to square 
of[ the corners with a piece of pointed box- 
wood, and to coat the gold lines with copal 
varnish. 

Hardening Cycle Cones. — Cones are soft- 
ened by heating to a dull red and cooling 
gradually in lime or fine ashes. To harden 
the cones, heat them to a cherry red and 
dip in water with the chill off. With some 
steel, the cones, when cleaned up, would 
now be ready for use, but with other steels 
they would be too hard and require tem- 
pering by letting down to a dark straw 
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colour. Other steels, again, would not 
harden at all with this process,' and would 
require case-hardening ; but the majority 
of steels will best be suited by the first- 
named process. 

Hub-ring, Removing. — Well soak the ring 
with paraffin, and, providing there is 
nothing but the thread holding the ring, 
it will come off. It may be sweated on ; 
try heating slightly. It may be keyed on 
between the ring and hub barrel, or it may 
be fixed with a small pin between the teeth. 

Lubricants for Cycle Bearings. — “ Cy- 
cling ” prefers a fairly thick oil, especially 
for those bearings which have to carry 
the heaviest strain. The chief trouble, 
however, is to get such a lubricant into 
the bearing. In the case of the bracket, 
this difficulty is usually surmounted by 
unscrewing the lubricator and injecting 
the oil through the aperture, but this 
method is not possible with all the bearings. 
Once in the bearing, the thick oil can be 
depended on to stay there, and one fairly 
cojiious lubrication will usually last through 
a whole season. A thin oil must be applied 
very sparingly to prevent leakage, and 
consequently the operation has to be re- 
peated at more frequent intervals. Prob- 
ably few cyclists trouble to apply a dif- 
ferent oil to each bearing, though it is ob- 
vious that the work done by, and the strain 
imposed on, the various bearings differs 
considerably. The slow and comparatively 
slight movement of the head, for instance, 
has nothing in common with the rapid re- 
volving of the front hub ; and, while a light 
oil will do well enough for the former, a 
thick, heavy grease is more suitable for 
the latter. The bracket and rear hub, 
which are subjected to the severe driving 
strain, also require an oil of high viscosity, 
such as Price’s heavy axle oil. When a 
thick oil is used, the bearings will not ap- 
pear to run quite so freely when the wheel 
is raised and spun in the air ; but, of course, 
when running under their normal driving 
load, there is not the slightest retarding 
force in the heavy lubricant. 

Lubricant for Cycle Chains. — The stick 
lubricant sold for tliis pur2)ose is probably 
graphite or best blacklead and tallow. Melt 
the tallow (Russian tallow for preference), 


and thoroughly stir in the powdered graphite 
until the mixture is of the desired consis- 
tency, when it should be poured into moulds 
to set. Pieces of steel cycle tube, cut to 
the desired length, may be used as moulds ; 
the mixture should afterwards be pushed 
out, when set, with a stick the size of the 
inside diameter of the tube. This, whilst 
making an excellent lubricant for the out- 
side of the chain, is not of much use for 
the interior, unless the chain is immersed 
in the mixture whilst hot, when it will find 
its wajr into all parts, and form one of the 
very best chain lubricants obtainable. 
(See also Cleaning Chain, above.) An- 
other good lubricant consists • of plumbago 
and vaseline. Any good make of black- 
lead will do, but specially pre2)ared plum- 
bago is better. Crush the blacklead to a 
fine jmwder and mix thoroughly with twice 
the bulk of good vaseline and a little lubri- 
cating oil. As all these lubricants are very 
“ dry,” they must be apjdied about every 
fifty or hundred miles. 

Lubricating New Departure Hub. — Ordi- 
nary oil simply runs out of the hub, owing 
to the heating of the brake. To overcome 
this difficulty a proper lubricant must be 
used. This is a, non-fiuid oil melting at 
35()'^ F., made expressly for lubricating 
these hubs ; it can be bought of most 
cycle dealers. To lubricate, take down 
the hub, remove the brake clutch from 
the brake, and pack the interior of the 
brake with lubricant, a2)plying a little to 
all bearings of the hub. Then fit together 
again, and if this is j^i’ojierly done, the hub 
will not give trouble for twedve months’ 
ordinary running. 

Pedal Bearing Rusted Up.-- A rusted-uj) 
cycle pedal bearing shoirld be avoided 
])y removing the 2:)edal and filling the inner 
bearing with vaseline, says “ Cycling.” 
The outer end of the j)c^dal does not matter. 
Water will run down th(' crank and work 
its way into the bearing unless this j)re- 
eaution is adopted. 

Tread of Cycle. -By “tread” is meant 
the overall width of the bottom bracket 
axle. 

Winter Use of Bicycle. — “ Cycling ” says 
that the simplest way of keeping a machine 
in good condition during the winter is to let 
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;if)peanin(M.‘s look jjfter tlionisolvos and 
Jiavc; 1h(‘ hicycln woll covorod with vaseline, 
and not to disturh this with a eh‘aning 
rag. Until the? acciiinulation of mnd in 
the guards l)(*eonies serious enough to 
iin])(‘(le the runiiing of th(‘ machine, it is 
allowed to nunain, and tlius the ]>rotecting 
<‘oating is Jiev(‘r ruhl)(‘d oif. Tin* l)ic.ycle 
will conu‘ out in the spring with an unim- 
f)air<‘d gloss. IMa,t(‘d spokes should be 
avnid<‘<i, as fh(‘y will rust after the first 
sliovv(‘r encountered on the road. It is 
(juite im])ossible to keep them cleaif, even 
with tli(‘ most unremitting attention, and 
f}i(‘ only plan is to enamel tluun black, using 
glasspa])(‘r to remove th(‘ rust. Elated 
rims are troubh'some <‘nough, and invariably 
rust round the edg<‘s, ])ut thi‘ majority of 
mannhicturers now ])rovide against this 
by (‘Taimelling tlumi from the beaded ])art 
to the tyre. When cleaning b(‘comes an 
imp(‘ra,tive nec.(‘ssity it is advisabl<‘ to re- 
jnov(‘ the mud with a. w<‘t cloth, to avoid 
scratching tin', (‘lumnd. IVrc'S should be 
wiped down in tin* saine way and dried aft(‘r> 
wards. If Roman or other aluminium 
rims are fitted, it will b<‘ suflici('nt to wipe 
th(*m round with a. wet rag, polishing 
alterwards in th(‘ usual way. Tin* l)ack 
ol th(‘ fork crown should be w(*ll greased, 
as tin's is a vital ])art which should on no 
account be allowc'd to rust. 

Cycle Tyre Repairing^ 

Fitting Rubber Bands to Cycle Tyres. 
The litting of (‘xtra rubber bands to cycle 
tyres is oftjui attempted by amateurs, 
though S(ddom with success. The chief 
])oinls to consid<-r aic the (juality of the 
rubhiM- solution us(‘d. getting the surface 
of (h(‘ tyn* and tin* band ])erfeetly ch‘an, 
and allowing suflieimit time for the solution 
to set ])roperly. Kailunvs may mostly be 
attributed to too great haste in fixing on. 
The bands mostly in us(‘ are Smitirs, and 
these give every satisfactioji. Tin* rubber 
is compressed during manufacture, and if (he 
band is not stridched in j)uttijig on, it will 
be a gn'at [)reventaTiv(‘ to punetuiM'. as the 
rubber closes up again when ])unctured, 
owing to tlih^ compression. Tlu^re are 
two kinds of hands made, the' (*ndless— 
that is, a hand which has its tuids jointed 


during manufacture — and the plain strip, 
which has to be joined on the tyre. The 
former is bc.st when on, as there is no fear 
of the joint coming undone ; but it is much 
more diflicult to fix accurately, so that the 
latter should lie selected. The bands vary 
in width from ]| in. upwards. The IJ-in. 
width is suitable for a l|-in. or 1^-in. tyre, 
but for a. 'J-in. tyre use a l|-in. band. Use 
good solution ; that sold by the. Dunlop 
Tyre Uo. in Ull). and 1-lb. tins at Is. and 
2s. respectively is as good as can be got ; 
only 2 lb. will be recjuired for a pair of tyres. 
It will be much handier to remove the 
wheels from the machine to prepare the 
tyres. Whilst the. wlu'els are out, it would 
be as well to remove the covers and inspect 
the insides for any d(‘feets in the fabric 
caused liy wet getting through any cuts in 
the rub])cr. Clean siudi bad places with 
luuizoline, well solution, and fix a piece 
of prepared fabric or canvas considerably 
larger than tlu‘ bad part. If necessary, 
fix a ])ieco right across the whole width of 
the cover. I’his will prevent the cover 
bulging when blown up hard. When these 
])afchi‘s ])av(‘ set, re])lace the tyr(‘s on the 
rims, blow' u]) hard to riding jiressure, and 
prepare the •surface to rec(‘iv(‘ the band. 
With a stiff brush remove all traces of mud 
or dust, and rough the surface with a 
tile, for the width of the ])au(l, all the. way 
round. With a rag soaked in benzoline 
wipe the surface well to remove any dirt. 
Try the band on flu* tyro to see if it is the 
])ropor length, without stretching, and then 
cut it off about 1 in. longer than what just 
goes roiiml. Cut th(‘ emls scpian' and on the 
slant, as at A ami n (Fig. 227), so that the 
joint will be as shown. Now pwopare the 
surlace of tlu' baml. Place it flat on a. table, 
iiiid<‘r side up, and well roughen it with 
a. tile to remove as nuu'h of the sulphur 
as possible-, tliorouglily wiping ov'er with 
benzoline. Much depends on how the band 
is cleaned. (live the band and the tyre a 
good coat of solution, nibbing it well in with 
the fingers, sjiecial care being taken to get 
the solution well on tin' edges of. the band. 
liCt this coat of solution set for at least an 
hour — two hours w'ill be better. Then give 
the lyre and band another coat. -When 
]nitting on the second coat, rub it on lighter 
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than for the first, so as not to disturb the 
first coat from the surface. Put aside to 
dry for the same length of time as for the 
first coat, when the j^arts will be ready 
to fix. If a wheel-truing stand is avail- 
able, it will be well to put the wheel in this 
whilst putting on the solution, or the 
wheels may be put back in their place in 
the machine, which could stand upside 
down on the saddle and handle-bars. When 
the solution is sufficiently set,- roll the band 
up, starting at the end marked b (b^ig. 227). 
Then, standing well over the (!e.ntre of the 
tyre, begin to put on the band by unrolling 
it, as shown in Fig. 228. 'Take (*are to keep 
it central on the tyre, and not to stretch it ; 
in fact, it must be remembered that there is 
1 in. of slack to take iq), or compress, in 
the length. Unroll about 5 in. or -t in. at 
a time on to the tyre, and at first press down 
the centre only, afterwards working out- 
wards from the centre to the edges to avoid 
air bubbles. When within I ft. or so of the 
end of the band, see whether the edges will 
come pro 2 )erly together, arid, if necessary, 
compress as required. When only 5 in. 
or 4 in. remain to linish olf, neatly join the 
edges, which should have Iumui soliitioned 
with tin* rest of the baud, before pressing 
dowux. If there is too much to compress 
into the remaining 5 in. (»r 4 in. without 
puckering, a piece must be evenly cut off to 
enable a, good joint to be made, which must 
again be solutioned. J^et this soliitioned 
edge stand for a time to set before pressing 
down. Now work round the band, jxressing 
down from the centre, and finishing oiT at the 
edges. If the worker has not a suOlciently 
straight eye to put the band on without some 
guide, two blue pencil marks may be run 
round, one on each side of the tyre. 

Lining Outer Cover. - An ordinary fJunhq) 
type of outer cover consists of three elements, 
namely, the wires, the canvas, and the 
outside rubber or rubber tread. To put 
a new lining in a damag(*d cover, it is 
generally not advisabh*. to re»xove any 
of the old parts except to clip off with a 
pair of scissors any ragged places. Thor- 
oughly brush and scrape off any mud, etc., 
on the old cover. The materials required 
to re-line are a length of prepared canvas 
and about J lb. or rather less of rubber solu- 


tion. In ordering, state the diameter of the 
rim which the tyre fits and also its width ; 
these measurements should corres]xond with 
what is stamjied (often in violet ink) on 
the inner tube. Make sure that the canvas 
is long enough ; it should be about 1)0 in. 
long for a 28-in. tyre ; and about 81 in. for 
a 2G-in. tyre. Its width should be slightly 
more than that of the cover to be lim*d. To 
apply the canvas lining, take the whetl and 
spindle out of the forks, and, if ])ossible, 
fasten the spindle betw(*en th(‘ jaws of a 
bench •vice, in such a manner that the 
wheel can be spun round freely in tin* same 
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Fig. 227. — Cycle 
Tyre Band Cut for 
Joining. 



Fig. 228. — Rubber Band 
ready for Placing on 
Cycle Tyre. 


position as when being ridd(‘n. Tf pre- 
ferred, the wIhm‘1 call be left in the forks and 
the whole. ma(*hine turiK'd upsich* down, 
resting with its saddle, and hanilk-bars on 
the floor. Deflate ,tlm inner tulx* and shift 
both win'd ('dges of the cov(*r over tin* rim 
on one side*, thus taking the covi*r (dT the 
rim. Next pass one. wired (‘dg(' through 
the. other so as to turn the cover inside out, 
when the. side that is- to rec(*ive tlu' lining 
will be outwards or upwards. Put the 
wired edge near the whei'l rim first into the 
wheel trough, and then over the otlu'r side 
of the rim. The cover will thus be astride 
the rim, one wire being on each shh' and both 
wires outside the rim. Now pump uj) the 
air-tube, which will have been left on the 
rim in the usual place ; but do not pump 
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more than enough to form a soft cushion, 
about an eighth of the usual number of 
pump strokes Ixung enough. The air-tube 
will distend tlu^ cover and offer its surface 
in a convenicuit manner for solutioning. 
See that the wheel turns freely without 
touching any ]>art of the frame ; if it will 
not do so, tii(‘ vice or some suitable sub- 
stitute must he used to hold the spindle. 
Take the ]id off the tin of solution, stir the 
contents thoroughly with a small stick, 
and ])lace it liandy for use. Perhaps the 
solution is best applied with a finger, dipping 
the end into the solution and smearing so, as 
to spread it very thinly over every part of 
the canvas of the old tyre, and rubbing it 
in well. By tlui time the cover has been 
once completely solutioned, the starting 
part will ])rol)ably be dry enough to receive 
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Fig. 229. — End of Lining of Cycle Tyre Outer 
Cover. 

a second coating. If not, it must be left 
till it is tacky, 'rinm apply the second coat 
in a, similar way to the first. Next see 
whcth(‘r the prepared cjinvas will stick 
when bro\ighl into C(nitji(d, solution to solu- 
tion. It should do so with great tenacity, 
so do not make contact with more than a 
small corner. The preparation on the new 
canvas should be tacky ; l)ut, if not, it should 
be given a. coating of solution. Having 
made sure that the new lining will stick 
fast to the solutioned surface, cut an end, 
as at A K (Fig. lilib), and begin by bringing 
the new lining and the old tyre lining 
into permammt- (*ontact. There can be 
no sliding or shifting after they are together, 
so that the laying on must be done most 
accurati'ly. Have the end of the new lining 
at the soundest part of the old, and so avoid 
getting two wc'ak })laces together. Turn 
the wlu'el round as the work proceeds, 
arranging for first contact along a line run- 
ning midway between the .cover edges. 
When in contact all round, go round the 
wheel again, smoothiTig out any small 
wrinkles and gtdting perfect contact from 


edge to edge. Then with scissors cut 
off the surplus new canvas, slanting the 
second end to fit the first with 1 in. overlap- 
ping. Next cut off any surplus canvas 
from the edges, and give the interior a 
sprinkling and rubbing with French chalk 
to prevent the possibility of the new lining 
sticking to the inner tube when replaced 
on the wheel. Deflate the inner tube, 
reverse the processes so as to turn the 
cover right side out again, and get the 
wired edges inside the rim-trough once 
more. Then fully re-inflate, and let the 
tyre stand for a day to get into condition 
again. The machine can then be ridden. 
It is sometimes advisable to deflate and 
examine the inner tube next day, when the 
solution is fresh, to make sure it does not 
stick to the cover anywhere. Do not 
keep the lid off the solution tin any longer 
than is really necessary, as tlu^ naphtha 
quickly evaponitcs and leaves the residue 
thicker than it should be to spread pro- 
perly. Also the solutioning should be 
done where there is no gas or other flame 
alight, as the naphtha fumes are highly 
inflammable. Therefore do the work in 
daylight. 

Re-making Outer Cover. — To put an en- 
tirely new lining to an outer cover, the 
outer rubber should first be removed care- 
fully. Take tlie wheel out of the forks, 
turn up the edges of the cover where the 
rubber joins the (‘anvas, and with a small 
bristly brush, such as a gum brush, apply 
a little benzine or naphtha to the place 
where the two parts join. Keep the rubber 
stretched as the brush is applied, and on 
contact of the liquid, separation will imme- 
diately take place. Rejieat the applica- 
tion of liquid till the rubber is all removed. 
Then rip the old canvas off the wires and 
give these a clean up with some paraffin 
to remove rust. If badly eaten with rust, 
the wires will not be worth a new canvas 
and outer cover. The canvas for a renewal 
such as this may be bought as an endless 
fabric or as a strip requiring to be overlapped 
at the ends to form a join. The endless 
fabric is better. Carefully measure the 
• width between the wires, as shown by the 
stripped-off old canvas, and with a soft 
lead pencil draw lines along the dry side 
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of the fabric or strip, leaving an even 
margin on each side. If strip is used, cut 
it oS, say 90 in. long for a 28-in. wheel, 
or 84 in. long for a 20-in. wheel. New wires 
are to be got at 8d. a pair. Having clearly 
marked the canvas, fold one edge over to 
the middle, bringing the solutioned surfaces 
together with one of the wires lying snug 
at the line of the fold. Tlie pencil line 
marked on the dry side of the canvas will 
guide the operator in getting the wire 
parallel with, and lying close under the crease. 
Again, the sticking surfaces must be laid 
together in the right position at first. When 
one wire is snug, add the other in the same 
way on the other side to follow the other 
pencilled line. Smooth down both turn- 
over edges, which should meet in the middle 
between the wires, or may overlap if the 
tyre is less than 4| in. wide. When there 
is an overlap, the dry outer surface of the 
under lap must be solutioned to receive 
the already prepared inner surface of the 
upper lap. If the old outer rubber is to be 
replaced, the same procedure is followed 
as if a new one is to bo put on, and the 
following instructions will apply to each 
case. New outer rubbers are sold by 
weight, and one with plenty of wear in it 
will weigh 14 oz. The widths vary, but 
should be just sufiicient to extend from wire 
to wire across the canvas already ])repared 
as described above. Place the wired canvas 
round the wheel rim with the wired edges 
outside the rim-trough and one wired edge 
over each side. Partly inflate the inner 
tube, which should be left lying in the rim- 
trough under the canvas. The canvas can 
then be rubbed over evenly with solution, 
and, when one coat has been put on, carefully 
rub all over the inner surface of the rubber 
outer cover with fine glasspaper, so as to 
remove the oxidised surface, to which the 
solution will not stick properly. Then 
apply a coat of solution to the glasspapered 
surface and let it get fairly dry. A very 
convenient way of applying the solution is 
to use a thick board or the leaf of a folding 
table to stretch the rubber band, the board 
being screwed firmly to a table or bench. 
Any looseness can be counteracted by hang- 
ing a suitable weight to a thick bent wire 
passed over the slack part under the table 


or board, as shown in Fig. 230. Then the 
solutioning can be done without risk of the 
rubber band sticking together in places as 
the operation proceeds. When the solution 
is well rubbed in, a fresh part can be brought 
on top by drawing it along, and will then 
go under the board out of the way in safety. 
When the band has been done once, put 
a second coat on the cianvas as before ; then 
put a second coat on the rubber band. All 
these coats should be continuous and 
as thin as they can bo spread. When the 
second. coat is fixed, the rubber band can 
be put in place on the canvas, which is 
assumed to be ready on the wheel, this 
being held by its spindle in a bench-vice. 
With an assistant, put the band on the 



Fig. 230. — Cycle Tyre Outer Cover Hanging 
from Table. 


canvas, each person taking two stifi pieces 
of wire such as meat skewers and remov- 
ing the band from the board by these four 
wires. While doing so, turn the solutioned 
side inwards, and, if held one in each hand 
by two persons, the four wires will distend 
the rubber roughly in a square shape. It 
can be put over the circular canvas on the 
wheel, and by careful handling the whole 
piece may be got central and even all 
round (Fig. 231) If any irregularities occur, 
get one wire under the. rubber band (see Fig. 
IGO), and hold the ends on each side, whilst 
an assistant puts matters right by pulling 
and stretching. In this way a blistered 
job can be got quite level. When satis- 
factory, smooth carefully to the edges and 
apply French chalk to all parts, especially 
to the edges and the under side of the canvas 
lining, to prevent sticking to the inner tube. 
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Let all reniaiii twenty-four hours or so ; 
then nil) (l.>\vn again, ])ut tlie wired edges 
insi(h‘ t]je riin-trough, and* fully inflate the 
inner tube, wlieji Hu* job will be completed. 
Anotlua- way of putting on the new outer 
rubber is first, to get the (uidless faLric, with 
wires iiiscated, (piite ready. Then put 
these en tlu> rim of tin* wheel just as if 
th('y formed a eoniphde cover, inflate 
th(‘ inner tula! fairly tight, apply solution, 
and [)nt on tin; outer rubb(n-. The edges 
of this hav(‘ afterwards to be tucked very 
carvd’ully betw(*(‘n the wired edges j^nd the 
wheel rini, the inner tube being deflated 
to allow of it ])eing don(‘, and then again 
intlat(‘d to make, all secure. A row of 
stiteh(‘s, ])r(‘ferably done with a sewing 



Fig. 231. — Outer Cover held over Cycle 
Wheel. 

inaehine, will stnmgthen the cover if put 
round ])arallel to each wire and as near 
as j)ossible to them. To givi^ extra strength 
to new out(*r rubbers, it is otum found to 
be a good ])la ti to put the old rubber on again 
before th(‘ new one. The old rubber should 
be carefully cleaned frc'e from grit, etc., and 
cut to an ('veji width oidy sufficient to 
reach to within \ in. of the wired edges 
on ('ach sid(*, or tin* extra thickness will 
lead to dilliciilty in getting the cover on and 
off thi‘ ri]u. Both surfaces of the old rubber 
will nei'd solution, and in this way a. substi- 
tute for a SmitlTs band underneath is ol)- 
taiiUMl. 

Repairing Punctured Inner Tubes. — The 
neeessary outfit consists of thin sheet 
iudiaruhlxu*. rubber solution (which is a 
solution of imiiaruhher in naphtha), fine 
glas'^pa])er. and 'J)owdered French chalk. As 
doul'h'-rube and single-tube pneiiinatic tyros 


arc similar in ])rinciple, the same instructions 
as to repairing will apply to both kindSj 
the difference between the various patterns 
being the methods of detaching from the 
rim. First examine the defective tyre, 
and if a thorn, tack, or anything similar is 
found sticking out of the cover, pull it out 
and mark the spot carefully. When the 
cause of the escape of air cannot be traced 
to this source, examine the valve, and see 
that the valve tube properly covers the 
oritlee in the stem. If this tube is found 
to be split, or is not long enough, it should 
1)(» renewed, care being taken that it is 
drawn up over the small cone on the valve 
stem. If, after this has been done, leakage 
still occurs, the tyre must be detached and 
the inner tube tested. Take off the valve 
by unscrewing the nuts on the inner side 



Fig. 232. — Method of Removing Irregularities 
in Cycle Tyre. 

of the rim ; then the outer ease must 
eitlnu* })(' taken off or loosened siifhciently 
to allow the inmu* tube lo be drawn out. 
Readjust tlie valve on the tube, and inflate 
the tube slightly. If the leakage is large, 
the source will l)e rpiiekly discovered ; but 
if only slight, it may not be so appa- 
rent. Dip tln^ inflated tyre into water, 
a little at a time, and the position of the 
punetiire will be (wident when hubbies of 
air are seen to issue from the tube. With 
a piece of glass])aper remove the white 
substance from round the puncture, then 
cut a pie(*.e of the sheet rubber just large 
enough to lap beyond the edges of the 
orifice ; clean this with glasspaper, chamfer 
the edges a little, and rub the solution 
over the surface and the chamfered edges. 
Coat the inner tube with the solution over 
about the same area as the patch, and let 
the two remain fully exposed to the air 
for about ten minutes ; then place the 
patch over the hole and press it well (lown. 
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After allowing time for the uniting of the sur- 
faces, powder a little French chalk round 
about the place, and the tube will be ready 
for re -insertion. If the tyre has burst, 
and a piece of the outer case has been 
blovvn out, a new picc.e must be let in and 
recanvassed on the inside of the case. 

Repairing Solid Tyres.— For repairing cut 
solid tyres there is nothing better than the 


best and purest rubber dissolved in bisuh 
phide of carbon, , chloroform, oil of turpen- 
tine, or naphtha ; or pure rubber may be 
cut up fine and dissolved in benzine or other 
rubber solvent. Clean the cut ])Jirts, and 
smear them with the solution ; keep them 
open for an hour or so, after which they 
may be pressed close, and the tyre will 
be ready for use. 



Damp -proofing: Walls (see Walls) 

Deodorising: Tablets 

Tjie ])cst doodorising tji])l(‘ts «arc made 
from thymo], ])ut this is cxpcmsive. The 
common kind are made with iia2)hthaleiic. 
Naphthahme is obtained from coal tar, and 
wlien piiritied it is a wliite crystalline 
material with a tarry odour. It is simply 
melted by heat ami poured into tinplate 
moulds. The fancy moulds used for bis- 
cuits are very suitable for this purpose*. 
Naj)htluilem' is not a disinfectant, and acts 
only by disguising the odour with its own 
strong smell. 

Dextrine (see Gum) 

Dial, Clock (see Clock) 
Diamonds 

Black Diamonds. Black diamonds, known 
as borts and carbonados, are exploited in- 
dustrially only «it tile Cape of (food Hope 
and in the rrovince* of Bahia, Brazil, accord- 
ing to an article in the “ cleweller and Metal- 
worker.” The carbonado of Brazil is a 
variety of black diamond with irregular 
crystallisation and acute angles, having a 
struct urc sometimes granular, though, unlike 
the hort, it does not present any cleavage. 
It is as hard as the diamond, but its density 
and porosity are inferior ; it has a resinous 
liistn*, a grey or lilack colour, and is opaque. 
^Idie bort found c-bieliy in South Africa is 
somewhat sjdu'rieal, and is not so irregular 
as the carbonado. It has an oily lustre, 
is of a. grey or black colour, aiid is translucent. 
It is found in rounded masses with an ex- 
terior of a radiated or ('onfnscd crystalline. 


structure. The Brazilian carbonados have 
been known for a long time, but only within 
the last ten years have they come into use ; 
their chief apj^lications are in drilling very 
hard substances. 

Diamond Setting (see Jewellery). 

Testing Diamonds.— The most likely imi- 
tations of a diamond are “ paste ” (flint 
glass) or white sapphire. Paste diamonds 
can l)e [easily filed; but a white sapphire 
can only l)e detected by an expert. A 
genuine diainond has a fire and play of 
light that it is well-nigh impossible to 
imitate. To distinguish genuine diamonds 
from imitations, several methods, in addition 
to sulqecting the stone to the action of arc 
lamp rays, are a,vailablo. Cover the stone 
with a little borax paste, heat it in the 
tiamc of a. spirit lamp, and then throw it in a 
glass of water. If the stone is an imitation 
it Avill break into a thousand pieces, while 
the true diamond will remain intact. On a 
diamond which has been well cleaned and 
carefully dried let fall one dro}) of water, 
and touch this drop of water with the point 
of a needle ; if the stone is false the water 
will spread or disperse, while Avith the real 
stone the drop of w^ater will retain its spherical 
form. ThroAv a suspected stone into a glass 
of water ; a, diamond is perfectly distinct, 
wliereas the imitation mingles with the hue 
of the water in such a way as to be almost 
invisil)le. Ilydrolluoric acid has no action 
on a real diamond, but dissolves imitations. 
The test of making an ink dot on paper, 
and looking at it through a magnifying glass 
with the stone held between, is also a 
good one. 
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Disinfectants and Disinfection 

According to the “Plumber and Decorator,” 
the ordinary methods of disinfecting rooms 
suspected of harbouring disease germs are 
quite useless. The general result of experi- 
ments with chemical agents, says the writer, 
has shown the comparative or entire in- 
ertness as germicides of most of the sub- 
stances commonly received as disinfectants, 
such as carbolic and sulphuric acids, chloride 
of zinc;, etc. Whilst not objecting to the 
use of these substances, he protests against 
placing reliance on them. Disinfectants 
lose even what little virtue they possess if 
much diluted, and one disinfectant will 
often neutralise the effect of another ; for 
example, carbolic acid decomj^oscs Condy’s 
fluid and renders it valueless. Dooms 
that have been disinfected for twenty-four 
hours with sulphurous acid gas have been 
found, when opened, to have on their ceilings 
flies in a perfectly lively condition. Bear- 
ing in mind that the gas is very heavy, 
the generating plant has been set up high 
in the room on a kind of staging close to the 
ceiling ; even then flies have been found 
alive afterwards, whilst the householder, 
lulled into a false security, has promptly 
replaced childrcMi in the room, confident that 
the disease germs have been stamped out. 
Fresh air, sunlight, and cleanliness are bedte^r 
than disinfectants. 

Disinfectant Shells. — The common so- 
called disinfectant shells arc made from 
the material naphthalene, which is known 
as albo-carbon. This is not a, disinfectant ; 
it merel\' masks other smells b}^ the strength 
of its own. (See also Deodorising Tablets.) 

Fluid Disinfectants. — Bonn' fluid disin- 
fectants are made by dissolving soft soap 
in crude carbolic acid or coal-tar oil. (haide 
acid or oil (1 gal.) should be heated gently 
in a pan and 1 lb. to 2 lb. of soft, soap should 
be added ; the mixture should be stirred 
until the soap is jiroperly dissolved, and 
then allowed to cool. Liquid disinfectants 
for domestic use are really deodorising anti- 
septics. Copperas is cheap and cfTicient, 
but produces rust stains and discolorations. 
The various salts of alumina, especially 
the sulphate, arc good, but are more costly. 
A saturated solution of scrap zinc or zinc 


oxide in muriatic acid is perhaps the best 
disinfectant, but it is poisonous. To make 
a household disinfectant, dissolve 8 oz. of 
iron sulphate in 24 oz. of water, and mix 
with a solution of 1 drachm of corrosive 
sublimate in 4 oz. of alcohol. Add 1 oz. of 
ammonium chloride and sufheient water 
to make the weight of the whole equal to 
2 11). Mix this with an equal quantity 
of water, and the solution is ready for' 
use. An equally good disinfectant may 
be made by dissolving 10 oz. of alum in 
igal.,of boiling water, and adding 10 oz. of 
sal soda., Avhich causes aluminium hydrate 
to be precipitated. Add muriatic acid to 
dissolve this precipitai(‘, thus forming 
aluminium (ddoride. Dissolve 2 oz. of sal- 
ammoniac, 2 oz. 4 >f common salt, and 1 oz, 
of chloride of ziint in I gal. of water, and 
add to tli(‘ former solution. This disin- 
fectant is said to be odourless, non-poisonous, 
and non-injurious when applied to fabrics. 

Dominoes, Blackening: 

For lK)n(‘ dominoes, black japan should 
be first warmed over a fire to render it 
fluid, and then applied by means of a hog- 
hair fitch brush or (jcrman domed camel- 
hair brush. If us(‘d in a warm atmosphere 
free from dust, the ja])a.n will dry with a 
hard uniform brilliant finish. It should 
be ap])]ied sparingly. For cheap wooden 
dominoes, a ])lack ebony stain and varnish 
combined will be most suitable. Dis.solve 
() oz. of 07'ange shellac in i i^t. of methylated 
spirit, adding sulheient aniline ])lack to 
obtain tin' desired colour. Apply with a 
sable-hair brush. 

Draug:ht Board, Re-covering 

An old hoard can b(‘ re.-cov(U-(‘d wdth 
leather, and tin* squares paint (‘d on. Pro- 
cure a piece of white skiver of the jnoper 
size, rennove the old cover, ])astc the 
skiver, place it on . the board and dry it 
under })ressure. Then ])rocur(* one ])enny- 
worth of green copperas and make a solution. 
Mark oft* the board carefully into sejuares, 
and paint the alternate; squares with the 
copperas solution, using a camel-hair ])encil. 
The co 2 >peras will stain the leath(*r black. 
Spots or marks made b}" the co 2 )])eras (;an- 
not be removed, so that the work must be 
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nish. 

Door Knobs 

Door Knobs. Tli<* iiMial method of 
fixinjjj door knol's is a. V(‘T\' poor eoii- 
trivanco. A. mtcw. iioeessarily short, is 
ins<‘rt(‘d tlironj^h tiio }ieck of tlio knoh, 
to what ;^M‘ip it JJiay on tho s]>indle, or 
Inir, which ]»as.>cs tliroiigh the lock. The 
<’f>ii"^c(jucii(‘(* ol lixmg liaiidh'S in this way 
is that they arc constantly coining <»fr. 
A rnon* semre way is tliat in width tlie 
spitidh* is groov(*d, and the angles threaded 
in a. spiral diristion. The inside of tlie 
liaiidlc is thrcadefl in a. screw form, and 
thus screws on to and retains a firm liold 
on the spindle ; when it is in tli(‘ recpiired 
jiosition, a, s(‘rew is insiTted in thti neck 
of lh(‘ knoh, and s(‘r(‘wed down into 
the d(‘(‘p groov(‘ on tin* spindle ; this liolds 
file hatidles hrnily in tlndr proper posi- 
tion, l,.atches to street-doors ought always 
to liave a, ])late or curtain over the by- 
hole to keep out th(‘ dirt. 

Drawing Paper, etc. 

White Ground for Drawing Boards. - 
Below is explaiiUMl how to' obtain a. wliite 
ground on drawing hoards so that drawings 
nnuh* with charcoal and colounsl chalks 
wdll easily nth out i fti'rwards. Kill) dry 
whit(‘-lead to a. <tilT paste with gum arahic 
melted iii wat(‘r : then add wa.t(‘r till it 
ivorks easily, like paint. Wlnni a.p|)lying 
it, <*itlier >tipph‘ it with a hog-hair hrush 
or cross and re -cross it till uo brush marks 
are seen. A litth* of the wddte should first 
h(* tr’(*d ou the eoruer id' the lioard. Let 
it dry, then ruh tin* liugeVs over it. If 
it ruhs nlT oil tin* lingers, add more gum. 
If it .shines, there is too much gum. To 
m(‘ll tin* gum. .saturate it with water a!i<l 
stand in a. warm place. 

Mounting Drawing Paper. When a. water- 
colour or ( rayon drawing of any importance 
is taken in hand, the pa]n,‘r should he mounted 
;ind stretched on a drawing- hoard or a 
Inline, as haiid-tuadi' paper is nev(*r sulli- 
<*i«'iilly h*vel. (*xeept for mere sketches, 
to us(' without this ju'ejia ration. For 
stn‘t( hmg the jaiper on a tlrawdiig board, 
some glue, a <*leau spoiige. and a howd of 


water will be required. Put a sheet of 
clean, common paper on the drawing 
board, then liold the drawing paper up 
to the light and note the water mark. If 
this reads the right way, the side towards 
you will be the working side of the paper. 
Turn the drawing paper hack upwards on 
the ])oard and damp it with the wet sponge, 
until, when one of the corners is lifted up, 
it will fall hack limply. The wet paper will 
swell, and it should he left for a little time 
until it commences to shrink again, when 
it slioiild 1)0 turned over, the edges turned 
up about A in. against a straightedge, and 
then glued to the board all round. If the 
edges are glueii while the paper is still swelling 
a crease at one of the corners will be the 
result. The jiapor must be put in a hori- 
zontal position, if possible, for several hours 
to dry thoroughly. Drawing paper mounted 
on linen may be stretched in a similar 
manner, hut it will be necessary to secure 
tin* (‘dges with tacks or drawing pins, spaced 
a])out :j in. apart. Frames similar to those 
on which the canvas is fixed for oil paint- 
ing are very useful for water-colour and 
erav'on drawings. The frames may be 
of 2-in. by |-in. deal, halved or wedged at 
th(‘ eoriUTs, and should first he covered with 
stout calico tacked to the edges. The 
]»aper can lx*. dam})ed and mounted on them 
as described above, the edges being turned 
over and seemed with tacks. When used 
for a ivater-colour drawing the paper may 
be allowed to remain permanently on the 
calico frame, which will save any further 
mounting by the 2)icture framer. 

Removing Stains from Drawing Paper. — 
ff there is no writing on the i^apor, the 
b(‘st iiK'thod of removing the stains will 
b(* by using a solution made as follows : 
Tlio roughly mix together 2 oz. of chloride 
of lime and 20 oz. of water ; also dissolve b oz. 
of washing soda in 20 oz. of water. Alix 
the two solutions, shake thoroughly, and 
iilter through paper. The drawing paper 
to be treated should be floated in water in a 
flat-bottomed dish until thoroughly wetted ; 
a little of the bleaching solution should 
then be added, and if, after half an hour, 
the stains are not g()n«^, add more solution. 

hen the paper is bleached, place the dish 
under a taj) and allow the water to run for 
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at least half an hour, then dip the paper 
for a few minutes in a solution of sulphite 
of soda to destroy any bleaching liquid 
still remaining, and again wash for at 
least an hour. 

Setting Drawing Pen. — By taking out the 
screw of the ruling pen and looking directly 
at the point of the pen, it will be seen 
whether the worn point has a flattened sur- 
face. If so, place the pen on an oilstone 
(fine Turkey preferred) in the position shown 
in Fig. 233, apply a little oil, and move the 
pen backwards and forwards, at the same 
time slightly rocking it horizontally and 
vertically. Wipe and examine the j)cn 
occasionally, and stop just short of bringing 
the point to a sharp edge. If one point of 
the pen has been injured and is shorter 
than the other, hold the pen upright on the 
stone and grind both 2 )oints level before 



Fig. 233. — Setting Drawing Pen on Oilstone. 


removing the screw and setting the pen. If 
the points arc too sharp, the pen will cut the 
paper, and it will be necessary to take ofl the 
keen edge by, using it for a few minutes on a 
piece of brown paper. 


Thick Lines, Drawing Pen for. — A drawijig 
pen for thick lines, say up to J in. wide, 
can bo made, says the “ American Ma- 
chinist,” by gripping a bit of close -texture 
sponge in an ordinary drawing-pen, and 
cutting the sponge to shape and square 
across the end and sides. Such a 2 >cn will 
hold enough ink to draw a line several 
feet in length, and it will never make 
“blobs.” 

Drilling (see Earthenware, Glass, 
etc.) 

Dust Cloths 

Dust cloths — the ordinary cloths for 
wi])ing ofl dust — have' the disadvantage of 
not absorbing or taking iq) the dust on fur- 
niture, floors, etc. <They only whirl it up, 
and in time the flying dust falls ])ack into 
its old jtlaee. In order to avoid this, the 
dust (“.an be removed with damp cloths, 
Imt these may 2)ossibly damage polished 
articles, etc. The impregnating li( 2 uid for 
dust cloths described lielow obviates all 
those drawbacks, since the cloths thus 
treated take iq) all dust entirely, and they 
can be used for months without requiring 
cleaning. The li({uid is produced ])y mixing 
30 2 >arts of 2 )araflin with 10 ])arts of double - 
refined iiq')esecd oil, heating this moderately, 
and stirring into it 1 ])art of melted Ixuizoin 
(gum benjamin). In this li(pii<l the cloths 
are immersed so as to become entirely 
saturatcxl with it ; they are then taken out, 
wrung out well, and dried in a shady 
plac’.e. The cloths do not injure even 
polished furniture, but rather enhance the, 
brilliancy. 
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Harlhenware 

Bronzing Earthenware (see inuiri I leading, 
Jirnnzijig Eartlienvvar(‘). 

Cement for Earthenware. — (1) (.Vinada, 
luilsii.ni forms a very (‘fUeimit cement for 
earllicnwarii ; it will stand a c.onsiderablc 
amount of strain, and is not a.fT(‘<*ted ]>y 
water. Tlie Canada- balsam sold by clieniists 
is tli(^ crude, n'sin obtaiiKnl from the Cana- 
dian j>in(‘, and is in the form of a sticky 
syrup. Plata* some of this in a tin and 
h(‘a.t it in the. ov(‘n until all the volatile 
matter has been drivt*!! otf and tln^ residue 
b(‘com(‘s hard on cooling. ]3n*ak tlie resin 
into sma,ll ])ieces and ])la.c.(i it in a wide- 
mouth bottle; add sutllcient benzol to 
just (‘over the r(‘sin, and kt'ep in a warm 
])la(M‘. Will'll the cement is reijuired, ])Ut 
till' hot til* in a pan of water anil gradually 
warm it. Apply tlie cement (using a glass 
rod) to the surfaces to be. united, warm them, 
and bind togi'ther until the cement is 
tjuite hard. The excess of cement should 
be. pared oil' with a sharp knife. (2) Jkiwder 
a little (juicklime, (not slaked lime), rub it 
up wilh white of egg, and apply as cpiickly 
as ])ossible. This cement sets very hard, 
and is not- alVecti'd by spirits of wine. 

Cementing Broken Earthenware Worm. 

In dealing with the. ease of a broken 
earthenware worm for condensing water 
a rigid and water-tight joint can be made 
by I'ovcring the brokem ends of the worm 
with a layer of Portland cement made into 
the form of a ball. To prevent the action 
of the water on the Portland cement, treat 
it on the outsule with a coat of silicate of 
soda diluted with twice its weight of water. 
A. sivuple and elheient joint can bi* made 
by drawing a piece of rubber tube over the 


broken ends ; this joint, not being rigid, 
allows of the expansion and contraction of 
the. eartlicnware tube, and thus reduces the 
tendency to break again. 

Cementing Earthenware to Metal. — Any 
of the following might be tried. (1) Mix 
together a pint of milk and a pint of 
vinegar. After a time remove the curds, 
and mix these to a thick paste with sifted 
quicklime ; it is then ready for use. (2) Mix 
alum and plaster-of- Paris in hot water 
to form a thick j^aste. (3) Boil together 
3 ])arts of resin, 1 part of caustic soda, 
and 5 parts of wate^. This will make a 
soapy liquid. Add half its weight of 
plast(*r-of-Pari{5. , (4) Mix sifted quicklime 
to a paste, with blood (ol)taincd from a 
butcher). This must be used at once, as it 
hardens quickly. (5) White-lead, red-lead 
and boiled linseed oil mixed to a thick jinste. 
This, however, dries slowly, and may he a 
week or t wo before it is hard. (6) Sulphur 
will make an excellent cement. Melt the 
sulphur, which should be perfectly dry, in 
an iron ladle, anel apply in tliii^ same way 
as lead. 

Drilling Holes in Earthenware. - A steel 
drill is obtained, ground at its cutting end 
into a pyramid with a triangular base. This 
may he made from a triangular file, which 
should be softened, filed up to shape, and 
tempered. This drill should run rapidly, 
and the cutting edges should be lubricated 
with a solution of camphor in turpentine. 
The following describes the operation of 
drilling a hole 1 in. in diameter in a “ stone ” 
Imttle. This will be a long and tedious 2)iece 
of work. Use a very hard drill of any ordi- 
nary kind, or a short piece of brass tube 
filled with lead and fed with emery and turps. 
A carpenter’s brace will do to turn the 
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drill, although a lathe will save time. If a solder a J-in. tube 6 in. long in the J-in. 

lathe is used, centre the drill truly to avoid hole, leaving the G in. projecting at an angle 

breaking it or the jar. Make a circle of of about 20° or 30° with the main limb, 

small holes round the outline of the 1-in. and pointing away from the tap. Fit a 

hole, letting them run one into the other, cork in the open end of the J-in. tube. 

Finish the ragged edges off with a grind- Put a cork on the syphon so that it shall 

ing plug of lead fed with emery. Or a fit the bottle loosely, to let air in to replace 

hone-stone may be got hard enough to grind the liquid as it is drawn off. Shut off 

the bottle-ware. If so, it will only be neces- the tap, take out the J-in. cork, and suck 

sary to mount a 1-in. disc* of it on a wood the air out of the syphon till the liquid comes, 

button, and hold this with a two-prong Turn on the tap and put in tin* J-in. cork. 



Fig'. 234. — Supporting Eggshell for Waxing. 


Fig. 236. — Slanting Stand Fig. 237. — 

for Revolving Egg. Head of Snaire. 

bit in the brace. If only a means of empty- 
ing a bottle by a tup is required, this can be 
done with a syphon whilst the bottle stands 
on its bottom in the ordinary way. Take 
a piece of tubing — J in. diameter is sug- 
gested. It should be tinned inside to pre- 
vent poisoning ; such tinned tube can be 
bought at any metal warehouse. Bend it to 
U shape so that one limb is G in. longer than 
the other, and so that the shorter limb, 
when inserted at the mouth, reaches to the 
bottom of the bottle. At the end of the 
longer limb solder a tap. Make a ^-in. hole 
^ 2 in. from where the tap is inserted, and 



Fig. 236.— 
Snake Holding Egg. 


The tap can thenceforth be operated in 
the usual way till the bottle is empty. 
By sucking at the tap its(»lf, the J-in. tiib(* 
and hole can be dispensed with; but this 
is a much more inconvenient method and 
is not recommended. 

Earwigs, Ridding Room of 

Use something that insects have an 
antipathy for. Sprinkle some Keating’s 
insect powder about the room, particularly 
near the window where they enter, and 
put a bunch of wormwood or a piece of 
camphor under the clothes. 
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Ebonite 

This is practically identical with vul- 
canite, })Ut is hlack, whereas vulcanite 
can be of uliiiost any colour. It is india- 
rubber mixed with excjes.s of sulphur and 
vulcanised for a long time. [See Vulcanite.) 

Eirgfshell Ornamentation 

Kile {I small hole at each end of an egg 
and blow out the contents ; then cover 
tli(‘ openings with sealing-wax and fasten 



Eggs. 

on (wo matclics as spindles (see Fig. 234). 
Make a snj»porl having a bottom ])iece 
i in. b}' 2 ill. by | in., and two uprights 
with notched tops, (‘ach in. by 1 in. by 
J in., placed o in. apart. Melt white wax in 
a conv(*nient jar, which must be placed 
on the stand bf'tween the uprights and 
under the (‘gg. resting by the spindles on the 
notched pillars (see Fig. 234). Brusli wax 
e-only over the egg, turning it round without 
lingering the shell. AVheii dry, draw the 
required ])ietiirt‘ with a hard lead pencil, 
peju'tratijig through the wax in order co ex- 
pose t he shfdl w here lines are drawn. Next 
soak it in strong \inegar for twelve hours, 


putting something weighty over the jar to 
keep the egg under the liquid ; the vessel 
should be narrow to prevent the egg floating 
horizontally. Go over the design with a 
needle, scratching away the corroded por- 
tions ; then brush black writing ink plenti- 
fully over the egg, let it dry, and remove the 
wax with hot water very carefully, for the 
shell is liable to burst during this per- 
formance. The ink has soaked into the 
etched lines, and the picture shows up 
well on the uncoloured shell. A thin coat- 
ing of mastic varnish improves the ap- 
pearance. 

Mounts. — Decorated eggshells are seen to 
greater advantage when suitably mounted, 
so a few ideas for mounts are given. Fig. 235 
is made of fretwood, the bottom being 

4^ in. by 2 in., the top end 2^ in. by 2 in., 
and the lower 2 in. by 1 in. Cut any desired 
j)atterns, but leave the middle of the bottom 
piece quite plain, because the shell looks 
best against a smooth, varnished back- 
ground. Bore a hohi half through the lower 
end and wholly through the upper, about 
I in. from the top in ])oth eases, insert the 
vspindles, and the, egg will revolve freely. 
Th(*. same idea can be utilised in this way : 
Make the bottom piece 4-|- in. by 1-J in., and 
the uprights the same height as before, but 
only I in. wide ; varnish some short oak 
twigs, varying in length from 2 in. to 5 in., 
and lay them crossways in the form of a 
l)asket, leaving a hollow centres ; then 
squc(*ze moss into the crevices and press 
into the shape of a nest, hiding the up- 
rights eiitirely. Strong glue should be used 
for fastening down the twigs, otherwise an 
accident may happen when forcing in the 
moss. Insert the spindles as in Fig. 235, and 
the ('gg will seem to recline in a nest, yet 
can be turned round and round. Fig. 230 
well repays the extra trouble involved. 
The bottom is 0 in. by 0 in. by I in., the tree 
trunk 8-J in. long, the branch being 2 in. 
from th(' top, and stretching out 3^ in. 
If a suitalile branch cannot be obtained, 
cut the upright from stuff, making 

it as rough and natural as possible. The 
serpent is simply 2 ft. of f-iii. wired gas 
tubing fitt('d with head and tail. Inside 
each end of the lulling glue a wooden plug 
1 in. long, boring a hole partly through each 
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for holding the spindles. Fig. 237 shows how 
to make the head : Bend the sections down 
the dotted lines, fold one over the other, 
and glue the edges together. Fix it to the 
tubing and bind thin string around to make 



the neck thicker. The head should not 
project more than 1 in. beyond the tubing, 
as it would then interfere with the move- 
ments of the egg. Flit a screw through the 
tubing 3 in. from the head, and hx it down 
2 in. from the tree ; draw the head uj^ by 
twisting a piece of string round the snake’s 
tlixoat and the screwhead previous to favsten- 
ing it down. Make a tapering tail 2 in. 
long, and glue it on the other end of the 
' tube.* The head and tail may be made of 
thick paper, thin card, or leather. Wind 
the tubing round the trunk, briiig it over the 
branch, put in a small screw to hold it in 
position, insert the spindles on the. shell 
into the mouth and through the tail, letting 
them rest in the wooden plugs already men- 
tioned ; paint the serpent grotesquely and 
strew moss and twigs upon the stand. A 
support for two eggs can be made thus : Out 
two sides like Fig. 238 from 
each should be 0 in. by 4 in. ; put them 
3 in. or 4 in. apart, and place short strips 
under the feet, in the mouth, and on the tail. 
/ Bore holes in their centres, top and bottom, 
and introduce the spindles. Should any 
mishap occur while etching, the spoilt shell 
may still be variously used. Being very 
buoyant, it will make a capital boat if corks 
are attached to the sides with sealing wax, 
and a strip of lead is put underneath to 
steady it. Rig up a small mast and sail, 
and a moderate breeze will take it along 
splendidly. 

Toilet Table Requisites. — Something more 
} useful is shown by a and b (Fig. 239), which 
represent toilet-table requisites for holding 


jewellery, pins, etc. Fig. 240 shows how to 
cut the cardboard foundation. The small 
semicircle has a radius of in., the second 
2^ in., the third 3i in., and the fourth 4^ in. 
Cut out the large semicircle, remove the 
shaded small half -circle, score the dotted 
semicircle on the underside and the smaller 
one on the top side. Twist the ends round, 
overlapping as far as the dotted line, and 
glue them firmly together. The cardboard 
will bend at the scored lines in reverse 
dircctio^is, forming a circuilar tray, which 
can be used either side up, as illustrated by 
Fig. 239. Fix the shell into the small opening 
with sealing wax, as in A (Fig. 239), or turn 
the tray over, and glue twigs crossways to 
make a support, B (Fig. 239). Attach 
slips of wood or wire for horns, oars, nose, 
moustaches, and fangs, whereoii trinkets 
may be suspended, and ornament the tray 
to give a satisfactory finish. 

Half Shells, Broken Shells, etc.— Half 
shells need not be thrown away ; etch the 
outsides, strengthen the shell with two or 
three coats of enamel applied insid(‘, and make 
a stand as shown in Fig. 241. 43i(‘ wooden 
base is 0 in. by 3 in. by J in. ; the forked 
twigs are 2J in. apart, and long enough to 
hinder the shell from touching the wood. 
It is handy for holding pins, and a, rough 
fence of twigs will support small articles of 
jewellery. Broken shells can also be 
mounted on painted corks, cinders, wooden 
chips, etc., according to inclination, but one 
precaution is necessary : Do not leave 
them in the. vinegar too long while etching 



Fig. 240. — Cutting Cardboard Circular Tray. 


because both sides are being acted upon, 
and the shell will probably collapse if steeped 
longer than six or seven hours. Other 
designs for this kind of work will readily 
suggest themselves to the ingenious. 
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Receptacles for Sweets, Trinkets, etc. 

Tti niakiti)' lli(! fiincy articles about to be 
(iescTibcd, lurkcys’ effis should be used 
bccausr^ t]i.*V anr stroiif?. 'I’o remove the 
speeklr-s from the eggs, soak tluun m vinegar 



Fig. 241. — Trinket Holder. 


for about tliirty minutes, ami wipe dry. 
The various Ijoles and slits may be made 
by coating the (*ggs with melted wax, 
which must W scraped away where holes 
are refjuired, and then soakijig in vinegar 
for forty-eight hours. The exposed ])ortions 
of th(^ shells will be eaten away, and the 
under-skins can be easily cut in order that 
the contents may be discharged. Wasli off 
the remaining wax with hot water, and rinse 
the shells out with water containing a few 
drops of clove oil. The eggs shown by Figs. 

to 247 are intended to hold sweets, 
trinkets, etc. Make rather a large hole of 
any shape in the egg, and fix the edge of a 
8crap of stiff ])aper on one side. Fasten a 


varnish, to j)reserve it. Spread a few drops 
of clove oil over a small print, let it soak 
well in, and transfer to the shell. Figs. 24‘> 
and 244 show a different method of closing 
the hole. Shape sealing-wax to a point on 
the small end, embed a piece of match in 
the sealing-wax on each side, fix on a hat 
peak, and add eyes, nose, etc. {see Fig. 24.‘1). 
On the ba(*k (Fig. 244) put a movable shutter, 
working on the side spindles. In Fig. 24.“) 
the opening is placed near the thick end 
of * the egg. Eye sockets, mouth, and 
teeth are marked before soaking in the 
vinegar. For eyes, set beads in rims of 
sealing-wax, and make thick lips of the 
same. Hinge a tuft of hair to the top of 
the shell, forming a lid over the hole. Fig. 
24b shows the manner of cutting an egg to 
open as Fig. 247. Use strips of linen as 
hinges, and secure wljcn closed (Fig. 240) 
by narrow ribbon. 

Holder for Tape Measure. — To make a 
holder for a tape measure (Fig. 24S), cut a 
hole at each end of an egg, take a square 
piece from one side, and make a 1-in. slit on 
the left. Do not scrape all the wax from 
the square piece ; simply sciratch along the 
lines, and the piece will (;ome away entire. 
Hinge it on, and use ribbon fasteners. Cut 
a wooden spindle, wind a tape measure round 
the middle, insert it through the door, let 



Fig. 242. Fig. 243. Fig. 244. Fig. 245. 

Figs. 242 to 245.— Eggshell Holders for Sweets, etc. 


piece of elasiic inside the shell, stretch, 
and fix it on the back of the. paper, which 
will then close .over the hole (see Fig. 242). 
Sealing-wax is the quickest fixative for this 
purpose. Give the shell two coats of mastic 


the ends project through the end holes, and 
cap them with sealing-wax. Bring the end 
of the measure out through the slit, and 
prevent its disappearance by sewing on a 
small ring. A circular hole might also be 
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made on the opposite side, to prevent the 
egg from rolling off the table when in use. 

Inkstand. — Fig. 249 shows an inkstand. 
Out the shell in halves ; fill the lower half with 
plaster-of-Faris, put a small bottle in the 
centre (if previously oiled, it can be removc<^ 


Cruet. — A pepper-and-salt cruet is made 
thus : Fashion the salt-cellar as the ink- 
bottle holder, omitting the plaster filling. 
For the pepper-box, make a hole in the small 
end large enough to take a small cork, which 
should be surrounded by sealing-wax ; also 



at will), and make an outside ridge of sealing- 
wax, letting the top fit exactly into it. Drop 
the wax on carelessly all round, dip in hot 
water, and coax the edging into the desired 
shape. Put an ornament on the top shell, 
gild all the sealing-wax, and enamel the 
remainder, also the inside of the cover. 
Bind string round two yards of wire, twLst 
the wire into a four-toed claw, make a 1-in. 
leg, and finish with an eight-spoked circle, 
bending the ends as shown in Fig. 250. 


make a quantity of holes at the large end, and 
wash the inside thoroughly. Construct a 
suitable wire stand of any pattern. 

Pin-tray. — Cut a suitable egg in halves 
lengthways, put slips of card inside adjacent 
edges, and fasten a cardboard hen between 
them, forming a pin-tray (Fig. 251), which 
can be closed and fastened with narrow 
ribbon as Fig. 252. 

Pin-cushion Ornament. — A pin-cushion 
ornament is shown by Fig. 253. Take a 
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large piece from IIhj .shell, fill with bran, 
and cover with .suitable material, putting 
on a narrow border of sealing-wax. Fix 
two shaft.s, o in. long, on the sides of the 
.shell, make two (!ork chicks with wire, feet, 
fasten one l)ctwoen the shafts, and i)crch 


small handle at the lower end, so that the 
finished indicator can be conveniently turned. 
One side is shown in Fig. 255. Alter the 
slips as occasion requires. 

Hanging Scent Bottle. — Fig. 256 shows a 
hanging scent ])ottlo. Make a hole at the 



Fig. 264. - Plan of Date Indicator. Fig. 256. -Hanging Perfume Bottle. 


the oth('r on the shell as a driver, then 
finish as fancy directs. 

Date Indicator.— To make a handy date 
indicator, cut a circular piece from the large 
end of an egg, and make a slit at each side 
of it for slip.s of card on which ar(* printed 
the days of tlie week (see Fig. 251). Also 
make holes on each .side of the egg, with the 
nei’L'.ssary slits for holding the cardboard slips, 
which ]>oar tlie month and date, and put a 


small end of an egg, hold it sideways when 
getting rid of the contents, and break the 
yolk with a darning-needle. Fit a small 
glass stopper or a cork into the sealing-wax, 
embed two wire books at the sides near the 
stopper, add the initials of the recipient, 
and colour as desired. Soak wadding with 
j)erfunie, fill the shell, and suspend from a 
wire or wooden support by silk cord or , 
ribbon, tied in a smart bow. 
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Elastic Stocking:, Cleaning: 

Lay the stocking on a clean board, wet a 
sponge with methylated spirit and rub on it 
some Castile soap ; with this clean the 
stocking on both sides. Finish by sponging 
thoroughly with clean spirit, and allow to 
dry. 

Electric Alarms 

Electric Door Alarm. — In fixing this 
automatic device, first decide where to 
have the electric bell. This should have 


If preferred, solder over to ensure good con- 
tact. Drill a screw-hole each side and 
screw this piece to the door 2 in. from the 
liinge post, as at v (Fig. 258), and allow J in. 
to project above the top edge. Now cut a 
similar piece I J in. by | in. Fix a binding 
screw in the middle, and drill screw -holes 
as before. Screw this to the hinge post an 
inch or so from the edge and parallel with the 
other plate, as at E (Fig. 258). Coil a piece 
of springy brass or copper wire around a 
lead p,encil, and connect the two binding 
screws with it. This makes a perfect con- 


Fig. 257. - Top and Bottom Fig. 268.— General Connections for Fig. 269. — Top Contact Piece 

Contact Pieces of Electric Electric Door Alarm. of Electric Door Alarm, 

Door Alarm. before Bending. 




a 2J-in. or ;5-in. gong, and would ring well 
with one Leclancho (!ell through a circuit of 
20 yd. or 30 5 ^d. of wire. Place the bell 
7 ft. or 8 ft. high, where it will be heard 
well. If possible, fix it with two screws to 
the woodwork. An expanse of wood inten- 
sifies the sound. (Particulars of electric 
bell work are given later.) Place a No. 2 
Lcclanche or a dry battery in a box some- 
where convenient, but out of sight. Make 
the door connection as follows : Cut a pie(;e 
of brass plate in. thick and 2 in. by h in. 
Bend one end over J in. at right angles, as 
shown at H (Fig. 257), which shows an edge 
or side view. File up neat, drill a hole in 
the middle, and rivet a binding screw in. 


ta,ct whic.h contracts or expands when the 
door ope7Ts or shuts. Next cut a piece of 
brass or copper plate, somewhat less than 
in. thick, to the shape of Fig. 259 and h in. 
wide. Drill three holes and fix a binding 
screw in the centre, as shown at D. The 
curve A is the same as the arc described by 
the brass plate on the door when the latter 
opens, and should be of just sufficient 
length to break connection with the lower 
plate when the door is wide open. Bend 
the drilled part to a right angle at B, taking 
care that the sweep A is the proper way. 
The latter is bent at c (Fig. 257), which shows 
the edge, and is arranged to make contact 
when the door is 6 in. open. Curl the end 
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up as sliowii, so tiiaf tlio plato will spring 
up slightly wlicn tho door shuts. Next 
sorewthis plat(^ at o (Eig. ‘J58) in a line with 
the (Ioof-plat(‘ ou tin* wood a])Ove the latter, 
but low (Miough to jnak(‘ a good springy 
eontfict. The eoiistiUit rubbing of the 
2 >lates eusiires their ke(*ping elean, thus 
prevent irig any obstruction to the electric 
current. All is now ready for the connec- 
tions. Measun* up for, aJid g(‘t twin cotton- 
cover<*d coppcu* win*. Bare the end (> in., 
coil (‘ach separately around a peinyl, and 

V iM " 

Fig. 260. Fig. 261. 

Fig. 260.-— Electric Alarm Matting. 

Fig. 261. -Spring for Electric Alarm Matting. 



Fig. 262. — Connections for Electric Doormat 
Alarm. 


connect to tin* two terminals on the bell. 
Then staphs tin* win* neatly every foot or 
so towards the contact ])iat(*s. When it 
reaches b(‘tween tin* top and side plates (; 
and K, cut one wire and luiwind tin* covnn-ing 
suiUci»‘ntly to allow ('ach end to connect to 
the binding scri'ws. This doin', continue the 
win* to tin' batt('ry. Ban* tin* end (i in., 
and (‘omn'ct oin* wire to tin* earbon ter- 
minal and the other to the zinc. Bill tin* 
cell and poroits pot ^\ ith a solution of sal- 
aminoniac ('J oz. to the pint of watt'r), and 
the jol) is comph'te. Wlien the door opens 
and shuts, (he l'('ll will ring if< the wire is 
not broken. It os a good plan to test this, 
before Using, by connecting tin* wires at one 
end to the battery, and 'the other to the 


bell. If the wire is all right, the latter will 
ring. Fig. 258 is a diagram showing the 
general arrangement as described. If the 
battery is between the door and bell, one 
of the wires can be cut nearest it, the ends 
then bared, and another wire soldered to 
each end connected to the cell. The other 
end of the line is then bared and fastened 
to the binding screws on the plates a and e. 
If 2 )r(*ferred, a switch may be interposed in 
the circuit, so that the latter can lie broken 
temporarily at any time. If more than 
one cell is used in the battery, connect the 
zinc of one to the carbon of the next. The 
cost of such an alarm will not be ver}" great. 

Electric Door Alarm hidden under Door- 
mat.— An electric alarm is commonly fixed 
in such a position that when a 2 )erson 
ste 2 )s on a doormat the bell will ring. It is 
fitted in the following way : Lay a square 
of eleidric alarm matting on tin* floor under 
the doormat and connect the matting to 
an electric bell. This matting, which can 
ho obtained at aliout 2s. per sfjuarc foot, is 
simply a number of laths (as Fig. 260) 
connected together liy stout webbing, each 
alternate lath having a curved imdal sjiring 
(as Fig. 261) and contact piece. All the 
metal springs are connected to one part of 
the electric bell circuit, and all the (‘ontact 
jiieces to the other jiart of the bell circuit, 
as showui in Fig. 262. VV'^hen a pi'rson steps 
on any 2 )art of the doormat, his weight 
])rings one or more of these* springs into 
contact, and rings the bell. When the weight 
is taken off, the sjirings raise the mat and 
(he bell c(*ases to ring liecause the circuit is 
then broken. The connt'(tting wires are 
concealed lieneath tlu* w(6)bing and are 
conm'cted to the line wires under the floor, 
not left ()])en as shown in the diagram 
(Fig. 262). 

Electric Time Alarms, —(a) In Fig. 265, 
A represents' an alarm clock, n the liell, and 
c the cells (wet or dry). The pieces D, E, 
and r are shown separately and ('iilarged 
at Figs. 2()I to 266. Fig. 2()4 shows a long, 
thin screw hook, whilst Fig. 265 consists of a 
brass flat plate with a hole drilled for 
screwing to a flat surfactE The hook (Fig. 264) 
is fixed al)out I in. away. The piece shown 
by Fig. 2()6 is a plate slightly weighted. The 
[heces i) and p are hinged together, and 
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when the alarm goes off, the piece F drops on 
the piece E, and the alarm will be completed. 
The piece f is connected to the hammer of 
the clock by means of a piece of thread, 



0=^^ 0 - 0 = 5 ) 

Fig. 265. Fig. 266. 

Figs. 265 and 266. - Brass Plates for Electric 
Time Alarm. 


words, when it is time for the alarm to ring. 
Fit two terminals to the case : if for a 
carriage clock, as shown in Fig. "Mu, they 
will be best on the base edge. For a drum 
clock they might be brought near the top. 
If the movement makes metallic contact with 
the case, one terminal must be insulated 
from the same. Next fix the movement, 
in the case, and connect the wire from the 
link (Fig. 2()7) to the terminal that is insu- 
lated. If the movc'incnt is not in metallic 
contact with the case, a wire must l)e soldered 
to the 'frame and run to the other terminal, 
and the (‘lock is comph'ie. Two brass pins 
(Fig. *270). that will go into the holes in ter- 
minals, may be tlxc'd to some* il('xible wire, 
so that the clock ni?i,y be placed in any desired 
position : if the pins are removcMl from 
the terminals the clock may be taken about 
without any of the otluT arrangement. 
There may be a switch in circuit, or discon- 
necting one of the pins from its terminal 
will break circuit at once. The bell and 
battery (‘an b(‘ fix(Hl anywhere out of the 
way a.nd connect(Ml to the terminals, (c) 


a hole IxMUg borvd in F for this purpose, 
(b) Th(' electric alarm now (iescribiMl will 
suit aJiy of the cln^ap foreign clocks. First 
remove the movement from tin* cas(*, and 
take otf the set-hand, pin, and wheel of 
alarm, so as to get at the tlat brass spring 
that releases the hammer. To this spring 
solder a small piece of platinum. Next 
drill and tap in the frame a small hole that 
will not ijit('rf(*re with any of the works. 
Now measure the length from the iiole in 
the frann* to tlie platinum on the spring, and 
from thin sheet brass cut a link similar to 
A in Fig. 2()7. Drill a hole in one (uid of 
the link large enough to admit an insulating 
bush to go round the screw, and solder a 
platinum tip on tin* other end, as shown at 
B (Fig. 2i)7). For this make a hard wood 
insulating block (Fig. 2t)(S), anda washer with 
a hole in it to admit th<^ screw, as slmwn in 
Fig. 2()b. Next strip one end of a small piee(* 
of insulated wire and solder it to the link, 
and fix the latter and the block tog(dher on 
the frame. Adjust this so that the two 
platinum ti])s conm togetlmr (as in an ordi- 
nary push button) when the pin is in tin* 
notch in the colh^t of the whe(*l, or, in other 



Fig. 26 7. -Electric Alarm 
applied to Cheap Clock. 



Fig. 270. — Brass Pin for 
Electric Time Alarm. 



Fig. 268.— 
Insulating 
Block. 



Fig. 269.— 
Washer and 
Screw. 


Fig. 271 shows another method of attach- 
ing an electric hell to a clock, the bell to 
ring at any given time, a is an alarm 
device cemi'iited to the fac(* of the clock. 
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The flexible wire at B is ( onnected to the 
battery at c, and thene.e to the }>ell D and 
make and ]>ieak switcli e. The terminal 
connect (‘d to the jhvot of the switch may 


cr’' 



Fig. 271. Connections for Electric Time 
Alarm. 


be connected to a terminal f fastened 
on the (dock-face. Thus n coinphdc circuit 
is fornu'd with the whoh* of the apparatus 
in scries, (d) Assume tliat a (dock placed, 
say, in the kit(dion is re(|uired to ring an 
electric liell upstairs at .1. .*], and 5 o’clock. 
Prepare thr(*e tiny pieces of thin German 
silver a (Fig. 27'2), tin* shape of which is 
shown eidarg(*(l at Fig. UTd. These ])icccs of 
silver are to be fixial to tln^ dial of the clock 
in the position shown at Fig. 272, so that the 
hour hand shall come into contact with the 
back B of the upturned })ieces at 1, d, and 5 
o’cl()(dv. These pi(*ces must ther«efore be 
bent to form a, spring, only lightly scraping 
the hand as if ])ass<‘s over them. Short 
lengtl'.s of No. 2() ('opper win' must be sol- 
dered to ('aeh ])i('ce before it is fixed on the 
dial, and this wire will ('oniu'ct to a binding 
screw on one side, as shown by the dotted 
linos in Fig, 272. The contact piec('s of 
German silver may be fixed to the dial with 
glue or s('ccotine, or at lat hed with fine 
screws. The connecting wires may he led 
either over the face of the dial or behind 
it. A win* from the binding sert'w above 
mentu>n<'d will go to the bell, and a wire 
from another bi idling screw^ coniu'cted to 
the works of the cjotdc will go to tlu battery. 
The anangeimmt can be tested by turning 
the hands, as if correcting the time. 


Electric Batteries 

Bichromate Battery. — Fig. 274 shows a 
neat little bichromate battery. The cells are 
two glass jars, each about 6 in. high, 3 in. 
long, and in. broad. A piece of liard 
woo(l 1 in. square spans the two cells when 
they arc placed side by side, and holds all 
the fittings. The i-in. zinc rods z z pass 
through holes bored in this piece of wood 
with a centre -bit. A carbon plate on each 
side of each zinc rod is secured by screws 
passing through the tops of the carbons. 
A strip of brass on each carbon, in the form 
of brackets, forms connections for spirals of 
No. 22 silk-covered wire, connecting • these 
elements with the zinc at A and the terminal 
B. Brackets of thicker brass, each carrying 
a brass set-screw% are mounted on the top and 
make connection with the zinc rods. The 
binding screws B B can be connected to a 
4-volt lamp by spirals of No. 22 brass 
wire s s. The lamp is supported in a bent 
loop of iron wire fixed in the wood support. 
A neat box, with the upper half hinged as 
shown in Fig. 275, holds the cells and 
provides ready access to the fittings and 
connections at any time. 

Bottle Bichromate Battery. — A bichromate 
battery is very useful to an experimenter 
in electrical work which requires a powerful 
curreut of not more than 2 volts pressure. 
One of th(‘, most bandy forms of this battery 
is a single cell made with a bottle so shaped 
as to b(‘ easily handled by the operator. 



Fig. 272. — Clock with Electric Electric Time 
Alarm Applieci. Alarm. 


This bottle bichromate battery, a general 
view of which is given in Fig. 276, may be 
made in the following manner. The bottle 
used must be large enough to hold J pt. 
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or more of water, and the mouth must be 
wide enough to take the strips of carbon 
K and zinc z. Special bottles, similar to that 
shown, are made and sold for the purpose. 
An ordinary pickle or jam bottle, or the glass 
cell of a Leclanche battery, may be utilised 



Fig. 274.— Two-cell Bichromate Battery. 



Fig. 276. — Box for Two-cell Battery. 


if desired. Unless the space for the battery 
is limited, a larger size is not objectionable, 
as the charge will then last longer, and the 
current will be stronger than from a small 
cell, but, of course, of no greater pressure. 
The plates must be chosen to fit the cell. 
Two carbon plates wide enough to fit the 
neck of the bottle, and long enough to reach 
from the cover to within | in. of the cell 


bottom, will be required, and one zinc plate 
of the same width but only half the length 
of the carbon plates. The zinc plate will be 
suspended in the cell between the two carbon 
plates, as shown, with not less than J in. 
clear space on each side. If the zinc touches 
the carbons, the battery is useless, [fhe 
plates may be J in. thick ; the zinc plate 
should certainly not be thinner. The top 
of each carbon plate, to the depth of ^ in., 
must be coated with copper, to form a con- 
nection with the solder employed to join tin* 
plate to a strip of brass or copper. Tht* 
coppering process may be done as follows. 
Make a pint of saturated solution of copper 



Fig. 276.— Bottle Fig. 277.— Cover for Bottle 

Bichromate Cell. Bichromate Cell. 


sulphate in rain-water, and put it in a stone- 
ware jar. Stand in this a small porous 
cell nearly filled with dilute sulphuric acid. 
In this have a rod of zinc coated with mer- 
cury. Twist a piece of No. 22 copper wire 
around one end of the carbon plate, and 
attach the other end of the wire to the ziiu; 
rod ; then immerse the other end of the 
carbon plate in the copper solution to the 
depth of ^ in., supporting the wire and 
carbon on a strip of wood. In a few minutes 
the carbon will receive a coat of copper, and 
at the end of an hour it will be thick enough 
for the purpose in hand. Well rinse it in hot 
water, and dry by rubbing in hot sand or 
sawdust. A small strip of copper or brass, 
])ent to the form of a clip, may now be sol- 
dered to the coppered end of the carbon, after 
which the coppered part and connection 
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is roatrd witli ])jirHnin wax, varnish, or 
Brunswick ])la(‘k. Tin; two carbon plates, 
thus ])r(*|)ar(‘(l, may now be set aside until 
(Ik; zinc plate lias bemi ^^mt ready. The 
Ufiper edco of j Ik* /jut; plat(; must be soldered 
In a connectiuf^ shank of brass or copper, 
;ind this shank must fit loos(; in a connecting 
socket fixed on the cover of the cell. This 
shank will be usc'd to slab; tin* zinc plate up 
and down in the solution as reapiired. Jt 
must therefore be long enough to stand at 
least J in. abovr‘ tlu' (tover wdu;!! the' zinc, 
is touching the bottom of the cell. A 
s(pia.f(* rod will la; tin; best shape, and the 
low(‘r‘ (‘ud should form a. clip into which the 
zim; Is fitted and sold(T(‘d. This joint should 
tlum la; coat(‘d with Brunswick black, or an 
insulating varnish not easily attacked by 
acid. T1k‘ zinc must n<‘xt be coated witli 
mercury. This is la‘st done in a stoneware 
pie-dish containing tin; mercury and a strong 
solution of sulphuric. ai*id, the zinc being 
rublaal with a wisf) of tow whilst wiping 
tin; mercury ov(‘r it. The zinc, must be 
thus coated ev(‘ry time tin* battery is cleaned 
and r(M*hargcd. This ruh; applii's to the zinc 
elmnent of all bichromate batteries. The 
cov(M’ of th(‘ l)att(*rv is made of hard w(aal, 
in tin; form of a. bung, with a ])rojecting 
rouu(h‘d llangc; a])out .[ in. thick, to make 
a kind of platform for the fittings. Two 
holes must he made in this, close to the sides, 
for tin; carbon conni‘ctions, and one hole 
ifi the ciMitre for the connecting socket of tin* 
zinc. The wood disc should tlum be well 
.soaked in molten pa, ratlin wax, and, when 
cool, well })olished by rubbing with a rag. 
Tin' brass titling.^ and terminals should be 
fixed to the upper surface of this cover, as 
shown diagrarnmatically in Fig. 277. The 
brass so(;ket in which the shank of the zinc 
[)late slides should be stout enough and 
high tmoiigh to hold a brass si‘t-screw, 
to tighten till' shank and hold tin* zinc ])lat(* 
at any r(‘(piir(‘d height in the solution. This 
socki't is to be sold(‘r(*d to a brass strip 
comiecting it with a binding-screw, as 
shown at n z, A semicircular strip of 
\m\M c’onnects the two copper stri])s u from 
the carbon to .mother binding screw n k. 
These strips are best connected with screws 
tor sub.secpient easy rc'inoval when it be- 
comes necessary to chaan the carbon plates 


thoroughly or to ix'iiew them. To make the 
solution to be used in this and all other 
forms of single fluid bichromate batteries, 
dissolve o oz. of bichromate of potash in 1 pt. 
of hot rain-water, and set it aside until cpiite 
cold. Then add to it slowly, in a fine stream, 
or drop by drop, whilst being stirred, d oz. 
of strong sulphuric acid. Should the solu- 
tion become warm by adding the acid, it 
must bo set aside until quite cold before it 
is put in the cell. If this is not done, the zinc 
plate will be. violently attacked, (;ven when 
well coated with mercury. The zinc element 
must be lifted out clear of the solution when 
the. battery is not in use, to keep this and the 
zinc iji working order. As the battery is 
worked, the colour of the solution will alter 
from orange to greenish-brown ; then to a 
blackish-hrown tint, denoting exhaustion, 
when it must bo renewed, and the zinc 
freshly coated with mercury. 

Dry Cells. - (fells made as here, explained 
have given every satisfaction when used 
for hell ringing, telephone working, etc., 
their life ranging, according to the work to 
which th(‘y are put, from eight to eighteen 
months. When run down, they may be 
partially restored if connected to a suitable 
electrical (*ir(;uit for tJiree or four hours, 
similarly to the manner in which accumu- 
lators are charged. A useful size, if the cell 
is cylindrical, is 2> in. in diameter by 7 in. 
high, 'riiis will have an internal resistance 
of about -25 ohm, and an electro-motive 
force of 1*5 volts, (fut a piece of No. 20 
ii.w.(j. sheet zinc 10 in. by 7 in., roll it round 
a short length of o-in. pole or pipe, lap the 
s(;am J in., and solder carefully. Use 
iinkilled spirits diluted to about half 
sfn*ngth as a flux, a very hot soldering hit, 
and thin wire solder. One end must now 
be (;losed by soldering in it a disc of zinc, 
and the cell will be ready for fitting. Two 
s(*parate mixtures are used for charging 
tin* cell : one, a plaster, being applied 
immediately to the zinc, and the other, a 
moist granuhir mass, being packed closely 
around the central carbon electrode. For 
(he first, use plaster-of-Paris (finest), 50 
parts ; pure ammonium chloride, powdered, 
25 parts ; rain-water, 25 parts ; and gly- 
c<‘riue, t parts. For the second, employ 
eriisbed retort carbon, 50 parts ; pure 
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ammonium chloride, powdered, 27) parts : 
best crushed black peroxide of' manganese, 
25 parts ; zinc ^chloride (com^entrated killed 
spirits of salts), 5 parts ; and glycerine, 
4 parts. For the cell under construction. 
I4j^y cub. in. of plaster-of-Paris, 7 cub. in. 
each of ammonium chloride and water. J*J 
cub. in. of glycerine, 1 cub. in. of carbon, 
7 cub. in. each of ammonium chloride and 
manganese peroxide, it cub. in. of zim* 
chloride, and bj cub. in. of glycerine, will b(‘ 
wanted. Any very small jar may be used 
as a measure if its ca]mcity is known. 
For example, a jar 2 in. 'in diameter 
by J| in. deep will have a capacity of 2 X 
2 X ^(Sr)! X 14 ” 4-7 cub. in. For the 
necessary quantity of ])laster-of- Paris or of 
carboii. the jar would be tightlv filled 

14-1 , . 

“ thr(‘(* times, and with each jmrtion 


of ammonium chlorid(‘. inangan(‘s<‘ peroxide, 

or water, ^ -- one-and-a-half times. 

I • i 


In the for(‘going. the amount of material 
displaced by the c^irbon block and by the 
sealing cap has beiui neglected. For tin* 
convenience of those who desire to construct 
larger or smaller cells, according to th(‘ 
instructions given, tin* following table of 
multipliers and aj)proximate internal re- 
sistances will ])rov(‘ useful : 


Siz(' of (’.'ll. 
IllclK-S. 

S< ( 

e 'ircnl.ii-. 

< ion. 

Inlonial Ucsis- 
laiicc. 

Sijiiarr. 

< >lllMs, 

1 }, i)v 

■()3r)2 

• 01 .) 

'7 

2" bV a" 


•114 

•1 

'!}. bV 

•b')4 

■100 

• 3.3 

•i' by 7 

•2S2 

•30 


4 l)v S.^ 

•oi 

■77 

•IS 

a l)y 1 i 

1-23 

1 *'37 

•1 


Having measured out all the materia Is, take 
those for No. 1 mixture ; dissolve as much 
of the ammoniuni chloride as possible in 
the water, add to it the glycerine, and, 
with the solution, mix th(* plaster and the 
remainder of the ammoniuni chloride in 
the ordinary w^ay. As the plaster sets 
rapidly, no time must be lost in coating 
the inside of the cell to a depth of about 
I in. When this is set. trim off level J in. 
from the top. Drop into the bottom of the 


cell at the centre a small piece of glass, and 
on it stand a carbon 2 :)late 7J in. by 1| in. 
by ;J in. Thoroughly incor 2 >orate the mate- 
rials of the No. 2 mixture, and then ])ack it 
in all round as tightly as ])ossible. The 
plaster coating must on no account b(‘ 
inerced, nor should the b]ack mixture (No. 2) 
come higher than it. The ^-in. sj)ace above 
the charging materials is for tln^ scaling 
cap, which, after a small brass terminal has 
been attached to one sid(‘ of tlu' (*ell, is 
made \)y pouring a moltcui mixture^ of pitch 
7 2 )arts and resin b parts until h‘vel with 
the rim. When this is set hard, mak<‘ a 
J-in. hole through the ca]) wdth a hot win'. 
A siiitabh' binding-senwv should now' be 
fitted to the top oT the carbon [)lat(‘, and the 
cell tinishcMl by jxisting round it two or thn'c 
layers of paper and a final covcM'iug (d‘ book- 
binder's grained ])ap(‘r or leatherette. A 
formula somewhat easiiw to work than that 
given above is as follows : For tin' No. 1 
mixture, soak about 21 lub. in. of clean 
(‘Im or oak sawdust in a solution consisting 
of watc'r, 7 oz. ; ammonium chloride. 2.i oz. ; 
zinc chlorides \ oz. ; glyceriiu', k oz. : glue, 

2 oz. (V)at th(‘ insid(‘ of the c(‘ll with this. 
Mixture No. 2 is criislu'd retort carl)on. 

2 oz, : manga n('S(* ])eroxid(', 4 oz. ; terric 
oxid(‘. I oz. ; glycerine, .} oz. ; with sufficieiit 
common treacle added to bind tin* wdioh' 
togeth(*r. This is 2 )acked round tin* carbon 
plat(\ and the cell may then be si'aled. 

Flash-lamp Battery. To make*, a, llash- 
lamp battery, obtain a ])iec(* of thin shecd 
zinc, ! ft. long by (> in. wide, and cut it into 
three pieces b in. by I in., and from (‘ach 
of the piece's ent off a I -in. by 4 -in. stri]). 
With these pieces make thn*(‘ zinc cells 
erne I in. sepiare', the others D-shap(‘. as 
sheiwn in ])lan at Fig. 278. Solder the edges, 
and tit a zine* beitteim to e*ach. cut from 
one of the narrow strips ; then solder all 
joints wmter-tight. Haying made' the cedis, 
soleler a 2-in. length ed‘ elee*trie* he'll line' wdre 
to ewh, as shejwn at Fig. 27b, Next eibtain 
thre'e roels of carbon, of any si'ction (e'h'c- 
tric arc lamp carbon wdll elo), and cut threi' 
jjioe'cs to th(' same h'Ugtli as the zine* cells ; 
then fit a, small brass cap eir collar tight to 
('ach carbon. Next mak(* thn'i* small canvas 
bags to hold the carbon and form the' inner 
cells ; the'V must be as long as the e'arbon 
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rods, and just laig<‘ (‘iiougli io go into the 
zinc cells and l(‘av(‘ a little space around 
when full. Th(^ carbon rods must be packed 
tight in these bags with a pasty composition 
rna.do ()f tiiu'ly powd(*red carbon and man- 
ganesc^ dioxide, of each 5 ])arts ; chloride 
of zim; and sal-ammoniac, of each 1 part ; 
glyccrim*, J part ; and water, J part, 
'i’he use of glyc(‘nne is to retain moisture 
in tlie cells. It does )iot cause the con- 
t(‘nts to cake, dry and hard. This they 
will do more rapidly when expo,sed to 
air, if gly(‘erin(‘ is not- added to tlie mix- 
ture. diloride of zi)n^ is hydroscopic- 


ODD 

Fig. 278.— Plan of 
Three Zinc 
Cells. 



Fig. 281. Flash-lamp Battery 
Connected to Lamp. 



Fig. 279. Celts with 
Wires Soldered 
On. 


Fig. 280. Flash-lamp 
Battery ready for 
Sealing. 


that- is, it will absorb moisture from 
moist air and is Ihendon' om‘ of the iioii- 
drviug agents employed in making these 
c«'lls. But glyc(*riiie pnnamts (‘\apora1ion 
of water Irom t Ik’ ei‘lls by coating t la* contents 
with a tliiu lilm. In spiti' of this, these 
('oils will ]iart with tlieir water ami beeoim* 
d rv a ml ha rd a 1 1 (‘r IxMJig in iisc^ tor some* time. 

I h(“y will get in this eouditiou mon' rapidly 
if th(‘ tops of till' e('l]s have not been siaded 
with ])it('h inixtun*. if tiny are (‘xposixl to a. 
high ti*jnperatur(\ and alttu* tliev" have 
dom^ iniieli vrerk (just b('lor(' e(mipl( t(* t*x:- 
haustiou). Keturuing to the actual details 
of ('oust met io?.\ dissolve* the sal-ammoniac 
anil ziiK' ehloridi' in tlu' wat('r. add the gly- 
('('iiTie, then make the \vhol<* into a stitf 


paste, which must be rammed in tight around 
each carbon rod. The powdered carbon 
in this paste is merely that of crushed bat- 
tery 2 )lates or of arc-ligbt rods. When the 
bag.s are full, tie each one tight round the 
top, under the cap on the carbon, with strong 
waxed twine. Put a bit of cardboard in 
each zinc cell for the bags to rest on, then 
put in Ihe filled bags, and fix them in the 
cenlre of e^icli cell with a flour paste made 
as follows : Dissolve oz. of sal-amrnoniac 
and I oz. of zinc chloride in 4 oz. of warm 
water, then add | oz. of glycerine, and 1 tea- 
spoonful of flour rubbed into a smooth paste 
with some of the. a])()ve. mixture. Boil the 
mixture, and pour it into the cells whilst 
liot ; then set aside to get cold. When the 
mixture lias become quite cold and firm, 
solder tli(^ wire from one zinc to the carbon 
'rod of the next cell, and the wire from the 
zinc of this to the carbon rod of the next, 
tluis forming two loops of wire, and leaving 
one (uid free, as in Kig. 280, which sbow^s the 
battery ready for sealing. Get two strips 
of paratUnod cardboard to separate tin? cells, 
and some strong black paper to form a case 
for the battery. This case is made by 
pasting several folds of tlic. paper around 
the three (U'lls with the. two strips of card- 
board in botwecui tlu'in. Tlu'. ('ase should 
come I in. above the rims of tlu^ c(‘lls. Now 
solder a V vspring of hard shoot brass or Ger- 
man silver to the free carbon cap, and 
another to the zinc ('ell at the other end, 
or to the wire attaclu'd to tlie zinc {see Fig. 
281). These springs will mak(* ('(mtact with 
otlu'r strif)s of brass connected to tlm lamp 
in the cover of the lamp case. This done, 
s(‘al the colls with a ccunposition made of 
])itcli, r(.\siu, and ])a ra tlin wax in ccpial parts, 
made liot in an iron hullo, and ])onrcd whilst 
hot. When this has sot cold, pierce ea.ch cell 
with a. red-hot wire to form viuits for the 
gases generat'd in the cells when the battery 
is working. This battery is made to tit 
into a tin ease lia-ving a .sifiall pea lamp 
sennved into a depression in the cover, 
to which is also attached springs for con- 
necting the lain]) to the battery. One of 
tlie.se springs only connects when it is 
press(*d down by the push-l)utton. An 
outline of the lamp case and cover is shown 
by the dotted lines in Fig. 281. 
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Leclanche Battery. — AVitliout doubt, the 
most popular cell for electric-bell work is 
the one invented Uy Georges Leclanche. 
This cell has an electro-motiv(‘ force of 1 •(> 
volts. The outer-containing jar is almost 
always of glass, and square, for convenience 
of packing to form a battery {see Eig. 282), 
with a large round month furTiislied with a 
lip. The cell complete has the top of the 
mouth, both inside and out, for about an inch 
down coated with Brunswick black, paraflin 
wax, or similar material tliat will ])reveiit 
the salts formed by the contents from cree])- 
ing over the edge. This coating is applied 
by thoroughly cleaning the jar, heating 
it, and either dij)ping the rim iiito iindted 
paraffin w^ax, or giving it two or three coats 
of Brunswick black. The* porous pot which 
goes inside the glass jar contains a carbon 
plate with a lead cap, on which is a binding- 
screw with connections. The whole of the 
space between the carbon and the pot, to 
within I in. of the top, is filled ii]) with a mix- 
ture of equal parts by liulk of cruslu'd cok(^ 
or carbon and peroxide of manganese, 
crushed to the size of very small peas or 
rice grains, sifted from the dust and packed 
in as tightly as possible. So as to allow 
the gas formed in working to (‘scajie, two 
little pieces of glass tube are embedded 
in the mixture on each side of the carbon, 
and then the top should be sealed u]) with 
melted pitch, or pitch and r<\sin mix(‘d ; 
the top of one tube is shown in Fig. 282. The 
whole of the top should have two or three 
coats of Brunswick black, working weW ov<*r 
the lead cap and into the toj) of the carlxin 
plate, and (town the outsidi' of the top of t In* 
pot for about 1 in. ; dip tlie bottom of tin* 
porous pot for about ^ in. into melted 
paraffin wax, and the negative element is 
ready for use. ITie ])ositive element is 
generally a rod of drawn zinc; if cast it is 
crystalline and brittle. A hole should be 
drilled in the top, and a stout pi(*c(* of 
guttapercha-covered copjier wire either 
screwed or soldered in. 'flic joint should 
be well covered with guttap(*rcha or sev'eral 
coats of Brunswick black. The zinc should 
be amalgamated by the following method. 
With a file remove rough excrescences, 
etc., and have ready two glass jars deep 
enough to take the zincs ; one of these 


should be half full of water containing a, bout 
a teaspoonful of sulphuric add, the otlior a 
quarter full of the same mixtun* with a 
little mercury at the bottom. Dip fhe rod 
first in the tube with the acid and water to 
clean it vvell, then into the one with tin* mer- 
cury, and by holding it in a slanting posi- 
tion the mercury can be easily flowed, 
all over tin* zinc by twisting it round. Wipe 
off the superfluous m(‘rcury with a rag, and 
the rod is ready for ns(*. 'I'o charge a 
Leclanche C(*ll, tliree ])arts till tin* outer jar 



N 


Fig. 282 . — Leclanche Cell. 

with a strong solution of ordinary sal- 
a.inmoni:ic ; if tin* jar is lilhvl more than this, 
the salts of the solution will en‘ep up. 
In a few lujurs tin* (m* 11 will lx* ready for use. 
Should it not lx* (X)nv(‘ni(‘nt to wait, pour 
through tin* little glass tub<*s in th(‘. seal 
sonni of tin* solution into the porous pot, 
and tin* cell will l)»* in working onh*!- in a 
mimit(* or so. The clj(*mienl action that 
goes on during tin* w(»rking ol. t hi* cell is this : 
The zinc, sal-ammoniac, and ])ero.\ide of 
manganese are changed into zinc cliloride, 
waler, and ammonia ; and tin* o.\i(h* of man- 
ganese is reduc(‘d to an oxid(* les.s rich in 
oxygen. Using chemical signs. Zn, 2XH, Cl, 
and 2MnO;, lieconn* ZntJl,;, TMJ 2NH;^, 
and Mn20,... When* a, good, full current is 
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\vaTit<‘(l for ,>liort periods at intervals— suoh 
as for «‘lo< tiic Ijell work - a e<*ll of this type 
is siiilahff : it is of no use where eoii- 
tiniioiH t'uri'oiits ar(* need(*d, as it polaris(‘s 
quiekh'. 1 oros’crini^ itself, hovvev(‘r, equally 


Fiff. 283. Fig. 284. 

Figs. 283 aart 284. — Elements and Complete 
Arrangement of Agglomerate Leclanch4 
Cell. 

rapidly. It lias another advantage* a(‘tioti 
do(‘s iiof <{(1 (III insidi' the e('ll uid(‘ss tin* 
circuit i" closed and th(‘ cell is doin^ work: 
therehii'c it can stand loi‘ months alwavs 
ready rhargi'il without any hair of tin* zincs 
lK‘in^ e.itrii away; moreoxau*. it is uot 
afh'cled li\ eh.angn's of tein()eratiire. and 
does not lmv(‘ oil noxious fumes. Thes(‘ 
facts make it of the ^0‘(‘atest use for hell 
work. eie. ; hut for lighting, driving motors, 
and simil.ir work with which this volume is 
not concerned, it is practically us(*h‘ss. 
Th(‘ liCelaiiclM' hat t(uy has undi‘ro;one several 
chamjfivs. and in one foi'in the [loroiis cell 
has hecii I'cplaced hy solid blocks of man- 
gan('S(> ;iud (arhon clasp('d tightly to th(‘ 
carhon element hy ruhher hands, 'ihis 
is nanieil tlu' agglonu'rate Ijeelanche, In 
another lorm tin* carhon cleimmt is tlut('d 
and surrounded hy six of these agglomerate 
blocks, thus still fuiflnu' n‘ducing tlu' in- 
t(‘rnal rr<ix(;iiiee. In stdl .mother form tin* 
position (d‘ the (diumUits is reversed th(‘ 
zinc umI being tihiced in the .porous cell, 
fn anollu'r (tin? \ ictoria Leclaiiche). the 
Zinc cement is used in the form of a. plate 
in a rceiangulav cidl. None of th(\se has 


superseded entirely the original form of 
the lieclanehe cell. A comparatively new 
d(‘p.artuie from the old style Leclanche 
celt— named the (airponis, or central zinc 
Eeelaneho- has tin* agglomerate block for 
each c(dl in tlie form of a porous cell, in the 
eeiitnt of which tlu‘ zinc clement is suspended. 
The internal resistance is thereby reduced 
to .1 ohm in the large sizes, and to 1 ohm in 
t he sma llest sizm An agglomerate Leclanche 
is of .simple construction and can be easily 
mad(*. Figs, LkSd and show two forms 
of the negative element, the chief feature 
l)(‘iug th(‘ absence' of the porous pot. The 
mixture is n(‘arjy the same, hut is made into 
blocks hy using an adhesive medium, and 
hy heat ami pressur(‘ ; one form is a,. solid 
block, and tlu* other is two plates a a (Fig. 
liSl). om* on each sidt* of the carbon. The 
result is that tlu* int(‘rnal resistance of the 
c(‘lls is somc'what ri*dnced. Tlu* zinc or 
posit iv(* el(*nu*nt is held in its ])laco hy 
india rubber rings, and is kept from touching 
tlu* hlo(*k hy a strip of wood. In making for 
home us(* an ordinary Leclanclu'* c(*ll, stone 
or glass (juart jam jars with large mouths 
and fri'e from cracks should he thoroughly 
ch'aued and waxed, or painted wit h Bruns- 
wick black, as [)reviously described. In 
placi* (d’ a, porous pot a bag may lue used 
ma(i(* from a sfjua.rt* of good thick close canvas 
S in. by 7 in. Stitch tog(*th(*r into tlu* form 
of a round .^ack or hag [see Fig. ‘2S5) with a 



Fig. 286. Fig. 286. Fig. 287. 

Figs. 285 and 286. — Canvas Bag and Elements 
for Leclanche Cell. 

Fig. 287.- Home-made Leclanch6 Cell. 

round Hat bottom. Dip J in. of the bottom 
s(n'(*ral times into melted paraffin wax and 
dip I in. of the top into hot pitch and resin. 
It is not advisable to make the carbon plate ; 
a 7-in. by 2-in. plate can be obtained very 
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cheaply. Next' make a small wooden l)ox, 
the inside dimensions Leing the size of the 
lead cap recpximl ; screw on one side so that 
it can be removed when desired : hold the 
end of the carbon plate in the middle of the 
little box, and fill up with molten lead. A 
great number of heads can l)e casjt in a 
wooden box like this before it is burnt up. 
While the lead and the top of the carbon are 
quite hot, give them a coat of Brunswick 
black, .working it well into the joint, and 
down the carbon for about an inch below the 
lead. It is at this joint of the lead and 
carbon that the creeping salts do damage 
and eat away the (‘ap. Now drill the caj) 
and screw in a small binding screw, or solder 
on a. length of guttaperclia-covercd copper 
wire ; screws are better than solder, as th(‘ 
latter is apt to decay undc'r the action of 
the salts. Pack and seal the bag with th(‘ 
mixture before mentioned, coat with Bruns- 
wick black and the lU'gative element is 
ready for use. A drawn zinc rod, amalga,' 
mated as Indore described, should In^ used ; 
but shift can ])e made by using a strip of 
rolled zinc in. or so thick, 7 in. long by 1 in 
wide. J)rill a hole through the top, slip 
the end of the wire through and twist it up, 
then sold(‘r, and cover the joint with gutta- 
pcreha^(,scc Fig. malcing a joint nol 

likely to give way. The zinc strip should be 
amalga.mat(‘d in the same way as the rod. 
Charge tin* cell wdth sal-ammoniac solution 
the same as for an ordinary L(*clanc]n'% 
and it will work in a v(uy short time. Fig. 
287 shows this home-made cell compl<*t(* ; 
two such cells, if carefully made, will ring a 
2|-in. or d-in. bell. It is usual to kcej) 
Leclanche cells in a wooden box, whicli 
protects them from accidental damage and 
from dust. The box may be securely 
covered, and tin wires brought out through 
the back or side. Often the cover and one 
side of the box are hinged to each other and 
to the bottom, the cover opening from the 
back. When constructed in this way, 
the cover and side fall down when o})ened 
and allow free a(;cess to the cells. It may 
be remarked that such a box is suitabh; 
for a Cassner battery, but it is advisalhe 
to have a thin partition of wood betwemi 
each cell to prevent accidental contact. 
In arranging a suitable pla(?e for the 


is;] 

Leclanche cells in installing an (‘lectric bell 
system, it should b(» borne in mind that 
they work l)est and last long(‘s( when in a 
moderately cool and damp room, such as a 
cellar. In dry situations the solution rapidly 
eva])orates, and the salts cre(‘p up the sides 
of the cells and over the connections. If 
the outsides of the glass cells are allowed 
to get dirty or arc' lefi wet. or stand on a 
wet shelf, a part of the curremt will be* lost by 
leakage. (Vlls inust b(‘ looked to from time 




Fig. 289. — Terminal 
Board for Portable 
Battery. 


Fig. 288. — Section of 
Portable Bichromate 
Battery. 




Fig. 291.— Fixing 
Plates of ^Portable 
Battery. 


Fig. 290.— Plan of 
Cells of Portable 
Battery. 


to time, and all causes of leakage stop])cd ; 
at the same time*, tin? loss of solution from 
(‘vaporation must lie made good by the 
addition of water ; it is not necessary to 
add sal-ammoniai;. It is a dirty and tedious 
job to clean and recharge old Lj'clanehc 
cells. Scrape off from the top of tin' porous 
pots as much of the old salts, etc., as ])()s- 
silile ; tlnm allow the pots to s(>ak, and 
wash tliem in warm water to (‘very (juart 
of which has bcoTi addend a small wiin*glass- 
ful of hydrochloric acid. Aft(*r that, rinse 
well in clean water, clcmn up tin' binding 
screws, and give the tops two coats of 
Brnnswick black. Wash and ch'an the glass 
(containing jars, using hydrocdiloric acid to 
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roinovf* Wash the zincs in 

fiot soda \\'at<a-, and rins(‘ in clcati water. 
Rul) tlioni o\a‘r with a fairly stronff solu- 
ti(ni of sulplmrio acid, and with niorcury to 
reaniidf^ainatc tluMri. and coat tJie to])S 
with Brunswick ])lack. Make a saturated 
sohitioji (d >aI-aniTnoniac in warm rain- 
water; if tliis latter cannot })o ohtaiiied, 
use ta|) waf»‘r. Wdien cold fill up tJio outer 
ja 7 ‘s, a]id IrMve the cfdls to nvst for an liour 
or so l)i‘fore usine theun. S(m‘ that, the ends 
of all wir(‘s and couiiectioiis a.r(‘. brij^lit and 
clean Indore joininj' up. 

Portable Bichromate Battery. This bat- 
tery, c]iare(‘d with the usual solutioJi of bi- 
(diromate of j)otash or ehroniie acid, will 
be found very Innnly for lighting an 8-volt 
la MI]) m* workin^^ induction cods, motors, 
etc., and, with <‘ar(‘, can easily be carriinl 
about when char^j((‘d. Eij(. 1^88 is a. stadion of 
the battery, and shows th(‘ method of hold- 
ing; tin* el(*nn*nts out of tin* licpiid while* 
])ein^MMrri(*d about. Wln'ii tln^ thumf)scr(‘w 
s is ti^^ht(‘rn*d up, the carbons and zincs are 
lield ri;^ud. and tin* bo.v is made practically 
water-ti^rht . -j.s*) is a plan of tin* t(‘r- 

minal laaird, Ei^^ lMHJ is a. plaii showing tin* 
four elnss ce'lls, while* Ei^f. *Jttl shows the 
me'tlnnl of tixin^ the* carbe)ns c aiiel zinc z. 
The* bo.': slnudd be* e»f mahee^anv ne)t le‘ss 
than ij in. thie’k whe*n plane*el. the insieh*. 
elinn*nsions be'inj^^ 10 in- by 7 in. by 7 in. 
The side’s must be* notche'd or ele)vetaile*el 
inte) each eetln’r, ^liie’d and scre‘we*el te)<^edhe*r, 
anel tin* liel attae*he'el with brass hinge’s anel 
fitte*el with a brass hanelh*. .V small brass 
plate*, with a he)le* be)re*d in it, slnudd be* 
scre*we*ej to the c.*utre* ol the* lid, for the* 
scre*ws to passthrough. A pie'e-c eif mahogany 
is next e ut about 7 in. sepiare, anel maele* 
te) tit e*asily within the be»x ; this is for the* 
te*rminal be'ard to whiedi the e*l(*me*nts are 
attacln*d. Eour woeid strips a (Eig. -00), 
A in. by A in., are* mi(e*red at tin* einls and 
scre*we*d le) the* .sieb’S at .1 in. freim the* toje 
of the* betx [s<r Eig. 1’88) ; care* must be taken 
that tln*y are* epiite* (lush with e*ae*h other 
ein the uneie*r side*. Brass scre*ws liael bedter 
be* used, thre*e* tee e'ach stiij). 'Phese woe>d 
strips have* india rubber glued on the* under 
side a A-in. wide vlastie* band, or .a. piece 
e>i 'm.ye te inner tube, is suitable; this 
will preve‘ii1 leakage 1<» au\ great extent 


if tlie battery sliould be accidentally over- 
turned. Th(^ box and the top of the ter- 
minal board should now be french-polished, 
and paint(*d inside with several coats of 
shellac varnish ; then, if well fitted, it will 
1)0 quite water-tight. The glass cells are ordi- 
nar}' Leclanche battery cells, No. *> size, but 
any glass jar of square shape, about 5 in. 
deep, would do. Paper may be wrapped 
around eaeb, to prevent shaking, if the 
e(‘lls are too loose a fit in the box. Eight 
(*ar]>ons, 5 in. by 2 in. by J in., are required, 
and four zincs the same size and not less than 
in. thick. Eight pieces of brass, IJ in. 
l)y i* in. by in., are bent at right angles, 
and drilled for screws and termiTials, as 
shown at B (Eig. 2!)1). Suitable screws, such 
as an* us(*d for tin trunks, c^in be bought 
at tin* ironmoug(*r’s ; they must be of brass, 
and have round heads and flat nuts, l^he 
terminals are small-size telegraph pattern ; 
and four will rofjuire nuts. One terminal is 
required for each })air of carbons, one carbon 
beijig attaclied wdth an ordinary wood screw 
to tin* terminal lioard. The pairs of carbons 
an* eonin‘(*ted together with thick insulated 
eoppc’r wure, shown l)y dotted lines in Eig. 
2S9 ; the best wny of doing this is to solder 
the ends to t he brass angle, pieces. The zincs 
a n* drilled and tapped to I’cceivc the terminal ; 
tins is the ])(*st method of attaching the 
zincs, as they ran then be easily replaced 
wlien used up. A. screw-eye is fixed in the 
centre of the t(*rniinal hoard, and a piece 
of ,''.-bi. brass wnre screwed for a thumbscrew 
and b(*ut into a book, as shown in Fig. 288. 
'Phe s})act‘ between the carbons and zincs 
should not be more than | in., two pins being 
fi.xed each side of the zinc to prevent it 
turning and touching the car])ons. When 
all tlu* screws are screwed up perfectly 
tight, all m(*talw()rk on the under side of the 
t<‘rminal board must be coated with thick 
slu'llae varnish or melted 2 )itch, to prevent 
the acid fum(*s from corroding the connec- 
tions : the tops of the carbons and zincs 
should be treated in the same way. Two 
small books are shown in E^ig. 289, to hold the 
elements up when the battery is not in use, 
screw-eyes being fixed in the wood strips A. 
E'our ])ieces of wood for the terminal board 
to rest on when lowered should be fixed at the 
corners of the box as shown at D (Ihg. 288). 
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The battery cells are shown connected in a very little outlay by clostdy oh^er\ ing 

series, but they can be conveniently con- the following instructions. The parts that 

nected up in parallel or any other combiiia- ought to bo bought are the gong, the silk- 

tion. An alternative method of making covered copper wiiw two binding screws, 

this battery would be to dispense with the and a small piece of platinum wire (half the 

glass jars and simply divide the box into tliickne.ss and length of an ordinary pin will 



four compartments with wood partitions — 
each, of course, being perfectly watertight ; 
but it would not be so satisfactory, and glass 
jars arc better. 

Electric Bells 

Constructing Electric Bells. — Those who 
wish to make a very simple and efficient 
bell {see Figs. 292 and 29:f) can do so at 



do) for the tips at the make-and -break 
arra-ngenumt. Tin*- binding screws can be 
dispensed with by l)ringing out tin* working 
ends of the win*, from tie* hell, and jnaking 
a twisted joint to tin*, line wires ; bid tins 
will not look so well. A few sim[)le car- 
penter’s tools, with a small drill and a. sol- 
dering-bit, are all tlie tools needed. When 
nieely finished, and a neat, little box made 
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to cover works. Hie lx*)! looks very well. 
It is supposed lliat tli(‘ used will be 

‘Ji ill. in diii meter. Kor the elect ro-maf?net, 
which h;id hotter he the first part to b<‘gin 
with, ^et a. j)i(‘(‘e of the softest round rod 
iron, not more thaji in. nor l<*ss than in. 
in diameter. Bend the iron in tin* lorm of a 
liors(‘shoe (Ki^c 2hti) so that the arms are 
strai^,dit for 1;/ in. of tlu'ir hmotb, and 
are in. aj)art insi(h‘. Anneal the horse- 
sho(‘ so that it is suflieiently soft ; to do this. 
mak(‘ it red hot in a fir(‘ or otluTwjse, and 
let it (‘ool as j'radually as possible*. Dress 
it up all over with a. file, tei take* edl the* se*al<‘. 
e*,te‘., a riel file* up the* faee*s e)l the* twe» (‘iiels 
true* and scpiare* ter erne anothe*r. anel epiite* 
snmeith. Tei make* the* herhhins sherwn in 
Ki^.^s. l^!)l and liho, tei heilel the* coils of eeippe*!* 
wii*e‘, tjike* a reiunel pie*ee* eif weieiei the* e*xaet 
(liaine'te'r eif the* ma.^me*t arms and about 1 in. 
lem^c Vsinjf this as a moiilel eir mandrel, form 


Fig. 294. Fig. 296. 

Figs. 294 and 296. — Bobbin for Electric 
Bell. 

the* harre*ls eif the* two bobbins by twisting 
round twe) or thre*e* t hie‘kne*sse‘s eif breiwn 
pape*r: faste*n with thin ijlue*. anel slip the*m 
oil the* weieid te) eiry : (‘aeh shenilel be* I.', in. 
le>n^. ’rile* «*nels e)l the bolrbins ar’e* cut 
e)ut e)f wereiel in. fhiek. anel bari*ly I in. in 
eliame*l(*r; this will allow the*m tee |)a'^s 
eae*h eillie*!' whe'U slipjnn^^ the'm em the arms 
ol the* ma,ii;m*t. ’I’he'V have* he)le‘s thre>u,i;h 
the'ir e'e*nlres to take* the* e*nels e)f the* pape*r 
barre'Is {sre Fig. L'lir)), whie-li are* Ji.\e*el eni 
with stroui^ ;^lue‘ ; the ^luinjx sheiuhl not 
be* (bme* until the* barrels ai’e* epiite* elr\ . 
That pai't eel the* bobbins whe*r‘«* the* wire* 
is te) be* e‘e)ile'el she)ulel have* twe) ihic'k cerat.'- 
e)l Brunswie-k blae k or se*alimj;-\\ a \ varnisli. 
In makinii; the* e'e)ils of any ln)rse*she)e* e*h*e*tre)- 
maifne't whie-h re'ejuire's a nenth jieeh* at eem* 
e*nel anel a se>uth at tlu* other, tbe* wire*, re- 
j^arele'el freiiu the** elire*e‘tie)n e)f the* e*iiri'e*nt 
that Will pass thi’eiuj^h it. must be* ee)ileel in 
a re*\'e*rse' way ein the* two arms tliat is. a 




right-hand twist on one arm and a left-hand 
on the other. A diagram is giv^n in Fig. 
^ht), and if the winding is foliowed in the 
direettion of the arrows, this important 
matt(*r of correct winding will be made 


Fig. 296. — Magnet Winding for Electric Bell 

e‘le*ar. In ])ra(‘ti(‘e' tin* be*st ride is to wind 
be)th bobbins alike, beginning tin* same 
e*nel of (*ae‘h, with tin* same twist for t*ach ; 
sli]) them both on the arms of the magnet 
in the* same* way, anel tlien join fog(*tlu*r the 
be‘ginning ends of the two e-oils. leaving the 
finishing (*nds to work from. Fig. 2ht> 
shows that, starting from the* bottom and 
weirking to the to]), eacli e-oil has really the 
same* twist, and when the two beginnings 
are* JoineMl at the* beittom ns sliowm. the 
whole* coil, take*n as one h'ngth, has a right- 
hand fw'ist on one* arm and a ]e‘ft on the 
of In*!*. W'hieh will cause* one* pole of tin* Inirse- 
shoe* to be‘e*onn‘ in)rth anel tin* other south 
whe*!i an ele'e-trie current passe‘s through 
the* whole* e'oil, thus ere*aling the strongest 
form of magnet. To winel tlie bobbins. 
()l)lain a 4-oz. re‘e*I e)f No. '2'2 u.w.ei. silk- 
e*()ve‘re“d (•()p])er wire*, anel if the bo])bins 


Fig. 297. 


Fig. 298. 

Figs. 297 and 298. Plan and Elevation of 
Magnet Saddle for Electric Bell. 

have* l)(*i*ii maele as elire*ete*tl, this wall Ije 
nnere than e'm.)ngh, ami w*ill leave a bit to 
spare for odds and ends. The wooden 
mandrel use*el to moulel the barrels of the 
he)l)l)ins on, tixed u[) as a little* w’indlass 
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with a handip, may he used. Slip on one 
of the bobbins ti^ht, and wind on six or 
seven layers until full of wire, windinjjr tif^lit 
and even as a new reel of cotton, and leaviiifij 
2 in. or o in. of spare wire at the beginnings, 
and () in. or 8 in. at the ends. Finish off 
by passing the end under tli(‘ last loop of 
the coil and pulling tight. Tin* insulation 
of the coils will h(* improved hy a coat 
of Brunswick bla(*k, and this will also helj) 
to hold all firm. Now slip the hohhins 
on the arms of the magnet, as directed 
above, letting the ends of the magnet arms 
protrude about in. Bar(^ the begin- 
ning (Muls of th(‘ twf) (“oils, scra])(‘ (juitc 
bright, twist (“lose together, and then solder 
the joint. The magnet and coils ca.n be 
given a final coat of Brunswick Idack. all 


base-board. The bell hammer, spring, and 
armature which plays in front of the ends 
of the magnet, may now be mad(‘. Fig. 
dOO shows the face'. Fig. .‘>01 the back, and 
in Fig. will Ix' seen a side view of this 
piece c()mplet('. fn Figs. dOO and dOl, at 
the right-hand side, thenv is a brass cross- 
piece with two holes drilled in it by which 
it may be scr(‘W(‘d to tln^ wooden block in 
th(‘ right-hand top coriu'r of Fig. ’JOii ; 
this is also shown in th«' side view of tlm 
hell (Fig. 2!).d). 'riiLs ])iec(‘ of brass is 
sohhuTd* to a pi(‘ce of steel s])ring about 
2.V in. long. This spring must lx* ni‘ith(‘r 
too stiff nor t(X) w('ak - a piece of main- 
s])ring out of a, small .\nierican clo(*k d(x‘S 
very well, ft must lx* bent as shown 
in Fig. •jO’i. and sofden'd to the arniatun*, 



Fig. 299. — Back View of 
Magnet Saddle for Electric 
Bell. 
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Fig. 301. 


Figs. 300 and 301. — Armature Spring for Electric Bell. 


(‘xc(‘pt the smooth bright (‘nds of tin* mag- 
net ; these can be oiled to ])n*vent rust. 
Twist up the two long iin(‘onu(*ct(.*d ends 
of tin* coil on a peidi()ld(*r in the form of 
a h(*lix. to be out of the wav until th(*y 
an* wanted. 'I’lie bas(‘-board of the bell 
should be made as shown in Fig. -!b2, ol 
some Uin. stuff, such as mahogany, which 
always looks w(*ll. ^The (*xa.(’t sha])e does not 
much matter. Then a small wcxxlen saddle 
must be made (Figs. *2‘.)7 and 'JtKS). The small 
piece that stands up should fit behind 
the bobbin ends into the bend of the inagm*!. 
and the whoh* should be of such a height that 
the bobbins rest (fvenly on tin* base-lxxird. 
Fix the saddle in its ])lace, and gliK* it on 
tight. When dry, scr(‘wit to the board from 
behind with two small wood screws, dro]) 
the com])lete magnet into its plac(‘ (Figs. 

and 2b.‘>), then, by a wo(xlen button 
(Fig. 29h), clamp all tight with a long wo(xl 
screw, passing througli to scr(*w ijito the 


which is a. piec(‘ of soft iron I in. ly « in. 
by ,•*, in., nic(*1y sepia n'd and bright. At 
the bottom and back of armature, solder 
the bell hamnu*!' and shaft, nunh* in tlm 
proportions shown in Figs. blH), 

a.nd *>01 ; tin* h(*a(i is best nunh* of brass. 
N(‘ar tin* middlt* of Fig. bol may lx* seen 
a small sha(h*d r(‘ctangle. This shows a 
bit of platinum which works against tln3 
jxjint of the contact -scr(*w (see Fig. 

Jt is made* from a, pie'e-e of ])hitinum wire? 
hammere‘d out flat and thin and about in. 
wide, then car(*fully s()ft-solde*r(*d tee the 
back of the sprijig, in the* j)()sitie)n shown in 
Fig. .*>()!. This can be* done* easily with the 
s()ld(*ring-bit ly first finnitig the* place* e)n 
the spring ane.! enn* si<h* of the* phitijium. 
Fr(‘par(* the small block of wood shown 
at the top of Fig. and right-hand top 

corner of Fig. 2'.>2. (due this to the* base- 
board in such a. ])osition that whe*n the 
spring is screwed to it by means of the 
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1)1';) '•'i ilir .1 r.Muitiir^ lio fciir 

:i!nl tnif*. l)of(>r‘- tlif* f'lifis of tlie 
hut ;i lillN* furtlur oil' tliun sliown in Fig. 
so th;t< whi II tl)f‘ couturt-sfTfW in tin* 



302. — Crossed Ends of Electric Bell 
Wires. 


lower Mock is mtcwimI up tlicn* will he a 
slielh piessiire on the sjiring, und the aiin.i- 
lure will he hroiight up to within ahont 
ill. Ii'oin it, into I ho position shown in 
Fig. For tin* contact-screw, take a. 

goovl l-in. brass wood '<crew, tih‘ the end flat, 
drill a lutle u[) it. a.iid tin it witii a. 
Binall sp(»t. ol solder. Tin tlx* to]» of a bit 
ol plafiniini wir(‘, and solder it. into the. hole 
in tiu'scriwv. Cut it ott, halving only a. short 
pie<'(‘ of platinum projecting. tTiv(‘ it two 
or three taps with a, light lianinn'r to flatten 
it. and the platinuni-tippial screw is made. 
Make from a scrap ol sheet c(»pper a small 
collar that will fit round the neck of the 
contact screw, loox* enough to allow’ the 
to turn, aiul to tili^ collar sidder 
ahoul U in. <d the .spai(‘ Njlk-coN ered coppj'r 
wire. Slip the platinum-t ipjaal contact- 
screw through the collar, m-ivw it through 
its woctdeii hhick. and glim tiie hlocdv to th«‘ 
hasedioaid. so ihaf ljie lip of the .M-nwv 
toiK lie. flic -mall ]»iec(‘ n{ platinum at. tin* 
hack (d the spring. In tin* connecting up. 



Fig. .loa.— Joint 111 Electric Bell Wire.s. 


as the colls on the magiict have alreadv 
been join'd togiUher. only two free spirally 
tw'ish'd emls .nie lidt. Take one, Imit the 
tuid. and <‘lamp it inder om* of flu' hiiuling 
sci'ews at the top,' ol (In* l'a.',f-hoavd o the 
hell : In II (aka* rhe otii.T 'md, h.ire it. 


and solder it to the brass cross-plate at the 
top of the hammer and armature spring. 
Take the hit of covered wire that is fastened 
to th(‘ collar on the contact-screw, and 
clamp it under the other binding screw. 
Kemember, when making connections, al- 
ways to bare and scrape the covered wire, 
>o tliat. metal may touch metal. Fig. 292 
.shows the connections. Fixing the gong 
reipiires little explanation other than what 
is given by Figs. 202 and 203. The hammer 
.shaft can he bent to get the head the proper 
di.stance. from the gong. All the blocks, 
wlnm the glue, has set, .should be screwed 
11 }) with small wood screws from the back, 
but take can* not to split them. Platinum 
|)oints are used so as to prevent corrosion, 
for w’herci tlnu'c is a rapid make-and-break 
uf an eletdric current tliere is a great deal 
of s|)arking and burning, and 2 >latinnm is 
almost the ojily thing that re.si.sts it. vVny 



Fig. 304. Notched Copper Bit for Soldering 
Electric Bell Wires. 

adjust unuir. that may be required is done 
by the ('()ntact-screw\ To finish the bell, 
make a neat little box (not forgetting the 
.-lits for the shaft of the hammer and the 
binding .screws) to cover up the works. 
Old <‘igar-l)oxos ])rovide very good stuff 
hu- this j)urpo.se. Varni.sh all the outside 
woixlwork nicely, and a, useful bell that 
has c«)sl but a few jtence will be complete. 

Electric Bell Wires, Jointing.- The form 

• •1 joint lor electrical wirew’ork is very im- 
poriam. The ends of the line-wires to 
form tlu‘ joint must he made quite clean by 
Jii-'^i .strip))iug off all tlie insulating cover- 
ing. .and thiui rubhing the bare wires with 

• ‘nu'ry-cloth. The two cleaned ends must 
he ruliheil with resin and coated with solder, 
then crossed, as show’n hy Fig. 302, the 
i«*lt-hand (unl laung wound tightly around 
liie wire to the left, and the right-hand end 
1()^ file right, as shown by the finished joint 
(hig. .Jn.i). little resin or candle grease 
i"’ then ruhhed on the joint, an assistant 
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holds the wire firmly in his hands, with 
the joint between them, and the wire is 
made hot by rubbing it with the hot solder- 
ing-bit. A drop of solder is then applied 
to the joint, which will run between the 
spirals of wire and solder them firmly together 
if the wire has been properly prepared .and 
the joint is hot enough. Rosin or com- 
posite candle or paraffin wax should always 
be used as a flux for soldoring electric wire 
joints. Soldering fluids of any kind cannot 
be trusted, because they corrode the wire 
after the soldering is done, and thus make 
a bad joint. Some fitters prefer using 
a soldering-bit with a notch filed in it. as 
shown at Fig. .104 ; the joint rests in this 
notch, which also holds a bead of solder 
ready melted. Others rest the joint on a 



Fig. 306. Branch Joint in Electric Bell 
Wires. 


piece of firebrick or a fireclay lump wliilsi 
soldering it. Expert workmen use tallow 
and rushes and a blowpipe, or a S 2 )irit 
lamp and a blowpipe, or a blowlamp, to 
heat the joint ; but tlnu'c is always a risk 
of scorching or burning the insulation on 
each side of the joint, or melting the com- 
position or rubber and getting it into the 
joint, when a lamp flame is used direct. 
The flame may be employed to heat the 
soldering-bit, or this may be made hot in a 
charcoal fire or in an ordinary fire. When 
heating the soldering-bit, care must be 
taken not to burn off the solder or “ tin- 
ning.” If this is accidentally done, clean 
off all the burnt tin with an old file until 
the copper surface is clean, rub the point 
of the bit on a lump of sal-ammoniac, and 
ajiply some solder to it, until the bit is again 
coated with solder. Always wipe the bit 
on a scrap of rag before soldering the joint, 
and wipe the hot joint with the same rag, 
to remove surplus solder and resin. To 


make a branch joint —that is to say, a 
joint for a branch wire - slice off tln^ insu- 
lating coating from 1 in. of the line- wire, 
then clean the bare wire ; also clean the 



Fig. 306.- Badly Made Joint in Electric Bell 
Wires. 


end of the branch wire, and wind it around 
the ]in(?-wire as shown at Fig. .‘305. Wlieii 
the joint is made, squeeze the spirals clo.se 
with the pliers, ;ind cut off the free* (Oid 
close to the wire. Fig. .‘lOb represents a joint 
often employed in ordinary bell-fitting ; 
it i>s useless because it soon corrodes, and 
from the first offers a high resistance. Fig. 
507 represents a. slovenly made joint, which 
will not b(‘ effective, even when twisted 
tighter than shown. After the joints haver 
been soldered, wiped, and trimmed, it will 
1)0 evident tliat as the line has laam strijipcd 
of its insulation at these points, it will 
thus be exposed to the dang(*r of leakage. 
The insulation must therefor(‘. Ixi restored. If 
the outside layer of cotton has been stri])p(‘d 
back by unwinding it, as shown in Figs. 
502 and 505, the loos(‘ ends will b(‘ available 
as an outer or finish coat only. In braided 
wires this cannot l)c done. The inner coats 
in all cases will have been destroyed, and 
these must be renf*wed. 5’hesc repairs were 
formerly done with tape' and a varnisli 
called “ Cliattorton’s compound ” ; but 
tliey are now done with rubber strip o in. 
in widtJi, rubber solution, and conipounde'd 
tape. The rubber and compounded tape 
should be rolled on a reel. To repair the 
insulation of a joint, tirst wind on an even 
lap of the nibh(‘r, and coat it evenly with 



Fig. 307. — Another Badly Made Joint in Electric 
Bell Wires. 


solution ; then wind on a layer of Uk; 
prepared tape and then one of paraf lined 
cotton. If the joint is made in a line 
coated with tarred tape to resist damp in 
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urifl'T^^rounfl coTKluits, tlic niifor (’oatiiig 
of tlio joint niii>t also l)«* of tarmi ta])t», 
finislird (,iy witii a coat of Storkliolm tar. 

Fitting Up Simple Systems of Electric 
Bells. If ifiay la* of advantage to doscriLc 
llw* fitting (d’ an electric hell in a cottage, 
the 'push hririg at ll)(‘ front door. The 
wiring will he e.\|M»,sed, that is, tlie wires 
will he fixed to tin* walls hy staples, the 
eo\(‘ririg of fin* wire being of a. tint in har- 
mony with tin* pap<‘r. Or the lines may 
he laid along hy tin* wainscoting, around 
the Iranies of doorways, and under forming, 
hut in this eas»* more wire will he re(juired 
than when tin* line is earth'd direct from 



Fig. 308. Simple Electric Bell Circuit. 


the <loor-pull i* to the hell A. on to hattery B, 
and hack again (Fig. dOS). [t- is usual to 
carry up tin* win's from the door to near 
the ceiling, along the top to the hell, then on 
to hatt<*ry, and hack again, as shown in 
tic* diagram, hecause the wires are then 
out of r(*ach. 'Phe first consideration is 
gi\(*n to tin* positions of the h(*ll and hattery. 
'Pin* hell must he located where it can he 
iM'st heard. Over a, doorway or on a wooden 
liartition is a. favourite' position. Phe 
hatt(*ry should he put in a, cool, dry j)lace, 
such as a. dry c(‘llar, or under the stairs : 
its best position is on a dry shelf. If pl;uT<l 
on damp w(n)d ()r damp stoin*, there will 
he always a danger of leakage from cell 
to cell, and This will shorten the life of the 
hatt('ry. If the chosen spot i.s warn>. there 
will he exiessive evaporation of lirpdd 
n. h<'clauch(' cells, and consivpu'nt c-orro- 


sion of connections and metal parts hy 
ammonia fumes and creeping salts. When 
choosing a spot for the battery, a little 
wire more or loss may be disregarded in 
firactice. It is not necessary to have the 
battery close to the hell. It may be in 
any part of the ciremit, even close to the 
door, if that locality is convenient for the 
ha.tt<‘ry. A pull or a push may be used 
as a. circuit closer for the front door of 
the cottage. A pull tliat would he suitable 
may he obtained either plain or bronzed, 
ami licaring on its knob a word such as 
“ Visitors.” To fix the pull to the door- 
post, tirst bore a hole with a contre-lht to 
take the liarrol of the pull, then bore two 
holes with a gimlet from the other side into 
this hole for the reception of the wires. 
Pass the wire ends through these holes, 
ch'an off the insulation, and fix them by 
screws to the two insulated springs of the 
pull ; then draw the barrel into the hole, 
and fi.x the. 2 )ull, liy screws through its 
llanges, to the door-post. In Fig. :i08, d 
n'presents the bell-pull contact. The line- 
wires. I in. apart, may now be led up the 
hack of the door-post, and along the wall 
under the ceiling to hell and battery. Use 
only enough staples to hold the wire to 
the wall wdthout sagging ; drive each staple 
clos(‘. enough to pinch the wire tightly, 
hut l)(^ careful to avoid cutting through 
the insulating covering. When the bell is 
reached, one of the line-wires must be cut, 
the end stripped of its insulation and cleaned, 
the slack wound around a 2 )encil, forming 
a spiral to ensure flexibility, and the cleaned 
end passed under the loosened nut of the 
hindijig screw, which is then screwed down 
tight. fhe other piece of line-wire is 
fastened in a similar manner to the other 
binding screw, tlien carried along to the 
hattery, where its end is fixed to the zine 
rod z hy twisting the two cleaned ends of 
the wires together as in making a joint. 

I he other line-wire is also carried to the 
hattery. ihs end cleaned, and fixed under 
he uut of the binding screw on the carbon 
e ement c This completes the simplest 
i-locfnc l.,.|| circuit Pig. .-JOO shows the 
.'oimections for a ;;y.stem in which a bell 

r. *^**'1? upstairs room a.s well as 

from the front door, a branch being led from 
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the connection h to the push f. Fig. 310 
shows this system with the addition of an 
indicator G. Jhe branch line is not jointed 
to the main-line wires as in Fig. ‘109, but 
only to one. The otlier is cut and the 
ends connected to two binding-studs on 
the indicator, thus taking one of the move- 
ments X into circuit with the bell and front 
door pull or push. 'Fhe branch line is con- 
nected at H to another stud on the indi- 
cator, and this takes the other movement 



Fig. 309 .— One Bell Circuit with Front Door 
Pull and Upstairs Push. 


w into circuit with the bell and upstairs 
push. 

Installing Electric Bells and Telephones. — 

'Crank bells are gradually being supplanted 
by electric bells on account of the compara- 
tively low cost of installing the latter 
system, and the ease with which it can 
be done. Moreover, much valuable time 
is saved when telephones arc used in con- 
junction with the electric bell system. If 
due care is taken when carrying out the 
work, and only the best quality of materials 
is used, the cost of upkeep will be merely 


nominal. In order to replace a crank system 
already installed in a building, it will be 
necessary to take up the floor boards, 
traps, etc., screwed down over the runs of the 
wires, and to remove the cranks, wheels, 
and (‘hains, and otlier material used. In 
places Avhere the existing wires run in tubes, 
remove all except one wire in each tube ; 
this wire is to serve as a draw -wire when run- 
ning the insulated wires. Remove all the 
bell levers and boxes, h'aving the chain 



Fig. 310 . — One Bell Circuit with Front Door 
Full, Upstairs Push, and Indicator. 


attached to the upper portion of the wire. 
This may be easily effected by removing 
the small screw tapped into the back por- 
tion of the drum. The other end of this 
wire must be cut as close as possible to the 
first crank ; it will tlum be ready as a draw- 
wire. In most bell systems, zinc tubes 
are run vertically from the attic floor to the 
ground floor ceiling, to a position near the 
bell board, the continuity of the tube being 
broken for a few inches in each floor to 
allow of the wires from the jioints on each 
floor to be added. These tubes will be 
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oi gri i.1 scrvii *' ill foiniing coiuluits for the 
iiisn'lufeil wins; ;iii<l n druw-wirc must 
bf luft ill I'iiuli oi tli«‘ tubes, as already stated. 
Tli<‘ lM‘il lioard is generally lixed in the pas- 
sage leading to the servants cjiiarters. 
'this position, in niaii}' eases, is not the most 
siiitalile for the iiulieator ; l)ut as all the 
existing tubes lerniiiiate at the bell board, it 
will be best, to bring all tin* wires to this 
point, and then eontinin*. to the position 
s(‘leet(‘d for the. indii ator. For some points, 
espeeially on the ground lloor, sueli as the 
entrauef‘s, liousek(‘eper’s room, servants 
hall, ainl similar rooms, it may bo found 
uuflesiralile to usi* tin* (‘xisting tidies; and 
in these eases tin* wir(‘S must lie protoeted 
with fresh tubes, or with easing ami capping, 
painted to mateh the surroundings on com- 
j)h*tion of the work. In order not to damage 
tin* building mon^ tlian necessary, it will 
be advisable to h‘av(! tin* boll board as lixed, 
removing all tin* enrriages, cranks, check 
springs, etc., and |)ainting it afterwards 
with the other woodwork. Jn running lU'v' 
win's, the best jdaii is to make* a new track 
or run liy horing a. s(‘ri(*s of holes through 
the joists, about d in. down from the top. 
This method pho'es the wires etteetually out 
of the way of eliaucf* damagi* by tloor brads 
or screws : and although it is not so essen- 
tial to take this precaution in converting 
the crank to the electric system, as mo.st 
ol the old runs will la* us(*(l, and the boards 
relixed by means of the sann* screws as 
previously employed, it is im]H*rativ(' to 
bon* the joists when installing in a. new 
building. The sizi* ot the holes will vary 
according to the uumlier of wires, but ample 
n.om should always lie provided, in order 
not to damage tlie insulating material on the 
wires. A J-iu. hole shouhl be the smallest 
mad(‘ -, (his will carry four wires; a .J-iii. 
hole will carry sev(*u wires, and so on in 
(>rop(U-tion. As.aimingthat all the old syst<*m 
has lu‘eu n*moved, and the positimi for the 
iiulieator aiul battery d(‘cidod upon, the 
wiring may 1)»* proceeded with, ddie wires 
Us('d should be No. (S gauge for the battery 
Wire, eolound bhu* to eiiabh* it to be distin- 
guished «piickiv will'll tapping on bramdies 
tioiu tin* v;ui«'iis poiut.s. Tlie push or 
in.’u-ator wires siiould be not le.ss than Xo. 
-V gauue. .uul »*aeh (d a dilTereiit colour, so 


that tlioy may be easily recognised when 
being connected to the indicator. The 
wires should be composed of well-tinned 
best quality copper, and covered with pure 
Para rubber in one continuous length, then 
double cotton covered, braided, and soaked 
in paraffin wax, or other preservative com- 
pound. The blue wire should be taken to 
the most distant push from the indicator, 
and a similar wire brought from every jioint 
and connected to the main wire. It is 
advisable to bring as many of these wires 
as convenient to one jniint, and connect them 
to the main wire in one joint. Care must 
be taken, however, not to make the con- 
nection unsightly by bringing too many 
wires to a single point. A No. 20 wire 
must 1)0 brought from each push point and 
carried to the indicator. The method 
usually adopted is to take one floor at a 
time for wiring. Having several coils of wire 
of various colours arranged in a central part 
of the building, take the blue, and one wire 
for each room, threading them through the 
holes made to receive them, and working 
towards the most distant point. As each 
position is approached, and where the 
indicatoi* wire branches out from the main 
track, a blue wire must be carried along at 
the same time to the push point. When this 
is reached, a length of (5 in. of both wires 
is allowed to jirotrudc from the fixing block. 
'I’he l)lue liranch wire is then cut sufTi- 
ciently long to make a joint on the main 
wire. The same procedure takes place at 
ejich point, until all are completed upon the 
lloor selected. The wires are then measured 
off of a sufliciont length to reach the indicator 
and left ready to be drawn down with the 
wires from the floors above, unless a sepa- 
rate tube has been allowed for each floor 
previously, in which case the wires may 
be taken to the indicator, using the draw- 
wiie loft in the tube for this purpose. Fig. 31 1 
shows the general run of the wires, the thick 
line representing the blue or battery wire ; 
the method of running the branch wires to 
the jnishes is also shown. The call wires arc 
continued to the indicator from X. Having 
practically completed the wiring from each 
point to the iiidhator position, the blue 
wires should be connected together. In 
making the joints, remove the insulation 
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NAILS, BRADS, PINS AND TACKS COMMONLY USED. 
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for a]^,out 2 in. on tlie main wire. This may 
be done by cutting the outer braiding at the 
centre of the proposed joint, taking great 
care not to cut through to the copper wire ; 
then warm the covering for a few inches to 
soften the compound, when the braiding can 



Fig. 311. — Wiring for Elaborate Electric 
Bell Syetem. 


be pushed back, leaving the lateral cotton 
covering exposed ; this is removed entirely, 
leaving only the rubber insulation, which in 
turn is divided at the centre, and turned 
back towards the braiding. The end of the 
branch wire is treated in the same manner. 
Great care must be taken that the copper 
wire is not cut with the knife when pre- 
paring the joints, as even the smallest 
nick will be liable to start a fracture if the 
wire happens to be bent or worked at the 
point of damage. The branch wire is 
neatly wound round the main wire about 
four turns, and the superfluous portion 
removed, the end being cut with the pliers 
close to the main wire. A little resin having 
been first dusted on, the copper bit is held 
under the joint, and a strip of blowing 
metal applied to the top portion of the' 
work ; and as soon as the wire is sufiiciently 
' heated, the solder will flow. A knob of 
' resin should be applied to the joint, to cause 
the metal to flow to every part. If too 
much solder has been applied, the wire may 
be given a sharp shake while the joint is still 
hot ; this wilfremove any superfluous metal. 
As soon as the solder is set, the resin should 
be cleaned off with a wiper. The joint should 
now have a few layers of thin rubber tape 
wound carefully over the metal not covered 
by the existing rubber, the last lap being 
fixed with rubber solution. The braiding 
is next brought back over the insulation 
to its full extent, and the whole joint neatly 
9 


covered with cotton the same colour as the 
braiding. The joint is then warmed by 
holding the copper bit or a spirit lamp under- 
neath, and paraffin wax rubbed on the insu- 
lation until the whole is thoroughly im- 
pregnated. In insulating joints, rubber 
solution should be used very sparingly^ 
and then only on the last lapping of rubber. 
When all branch joints are made, and before 
the pushes, indicator, battery, etc., are 
fixed, the wiring must be tested with a gal- 
vanometer and portable battery for “con- 
tinuity ” and “ earths.” The indicator 
must be firmly screwed to battens or hard- 
wood plugs, projecting about J in. from the 
wall. In deciding the position, select a 
point as near the wqjk as possible, prefer- 
ably opposite a window, in order that the 
names of the various rooms written under 
the movements may be easily read by the 
attendants. The battery must be fixed 
in a dry, accessible position, and where 
extremes of temperature are not likely to 
occur. If possible, a point should be selected 
about 4 ft. from the floor, in order to facili- 
tate cleaning, testing, and renewing. The 
cells should be enclosed in a small cupboard, 
or in a strong box having a movable lid and 
front. The holes left by the removal of the 
bell levers must be filled in flush with the 
wall by means of a wooden block screwed 
firmly to the old fixing block ; this will 
-facilitate the fixing of the special pattrass 
and push. To save damage, it is advisable 
to arrange the front entrance bell pull to ring 
the electric bells by means of a special con- 
tact {see Fig. 312). It will be noticed that 
the pull is connected by means of the ordi- 
nary copper bell wire to the eye of the con- 



Fig. 312. —Special Contact for Front Entrance 
Bell Pull. 

tact provided for the purpose, the handle 
portion of the bell pull being kept back 
to the plate by means of the spring. The 
stem is provided with an insulated bush to 
prevent short circuit when the pull is in its- 
normal condition. When the pull is in 
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ojxT.dion, th<‘ circiiljir pioco. of metal makes 
confMcf with tho terminals, thus com- 

ph'linj' the circuit. In some cases the front 
door pull <"iri f)e alt(‘red to make electrical 
cofit:)ct without the addition of the con- 
vcrh'i', as sliown in Kif:j. dl.j. The front 
cntrai)c«‘ is provifled with a larger hell, or a 
movfuueul having a wire gong, in order that 
a call may 1)(‘ attended to without referring 
lo the iuflicalor. The tradesmen’s entrance 
is provided with a smaller circular or slioep- 
goug h(‘ll, and is usually fixed cloiie to the 
kitchen. NeitluT of these ])ell points is 
shown on the indicator. In all the recep- 
tion-rooms 'ami ])rin(upa.l bedrooms, one 


the latter fixed close to the indicator. Upon 
the bell ringing, the attendant lifts the 
instrument from the hook and speaks ; the 
caller gives instructions, and the instrument 
is replaced. It is not possible for the atten- 
dant to call up any other instrument from 
the servants’ quarters. Although all the 
principal points are prepared for telephones, 
it is not absolutely necessary for an instru- 
ment to be provided for each connection. 
Three or four portable instruments, accord- 
ing to the number of points, are generally 
sufficient for ordinary purposes. For the 
snkc of economy, and to simplify matters, all 
the terminal contacts are made interchange - 



Fig. 313.— Bell Pull with Electrical Contacts. Fig. 314.— Combined Bell and Telephone Push. 
Fig. 316. Pear Push with Telephone Terminals. Fig. 316. Back Block to Take 
Telephone Terminals. 


or more points cre provided witli connec- 
tions for tlu^ portable domestic tokqdione 
instrumoiits. Th(*s(‘ speeial j)ushes are made 
ill various forms. Fig. .‘U I shows the design 
of tlie push for fixing to tiie walls, and 
Fig. r*;ir» till* ])ea.r jmsh or ])ressel arranged 
with telephone terminals. Where it is 
d(‘sire(l to tix metal and china pushes, a 
l>aek block is mad(‘ to tak(‘ the telephone ter- 
minals, and is provided with connections 
for th(‘ pnsli, as shown in Fig. ;dt). In cases 
wluMV the plast(‘r has heeii damaged or 
the edge's of the pajier torn in removing the 
(‘xisting hell pull, if hack blocks are not 
used a. wooden jiattrass may be obtained, 
up to any reasonable diameter, and lixed 
ove'r th(‘ damaged paper, prior to the fixing 
of the push A variety of tcleplione instru- 
iiK'iits isavadable for use in eouneetion with 
i'lcctrie bells, but those illustrated by Figs. 

ami are patterns generally in use, 
the former bt'ing used in the house, and 


able. The various connections of the system 
arc shown in Fig. oil). This represents the 
in.stallation having the instruments men- 
tioned above. Many modifications may be 
made, and by means of a plug board fixed 
at the indicator tw^o or more persons may 
converse, in which case the attendant 
can ring up any other number. 

Troubles with Electric Bells.— If a bell 
does not ring satisfactorily, first see to the 
adjusting screw of the contact pin. Loosen 
this, and move it closer to the armature 
spring, or farther away, as may be required. 
If the spring is too stiff, bend it towards 
the armature a little. A pin that is very 
thin and sharp-pointed offers too much 
resistance, and must be blunted. See that 
all the cojinections between the ends of the 
wires and the screws or terminals are good 
and quite clean. The armature may seem 
to stick to the magnet cores when these are 
hard and thus retain magnetism after the ^ 
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circuit is broken. To remedy this, either 
stick with gum or paste a bit of paper to 
the inside of the armature or to the core ends, 
or drill holes in them and insert two brass 
pins. If the poles of the indicator magnets, 
or those of the relays, are affected in a 
similar manner, adopt the same means to 
remedy the defect. If the clutch of a me- 
chanical throw-back indicator holds the 
arm of the movement too tightly, it may be 
necessary to smooth the parts with a fine 



Fig. 317. Port- 
able Telephone 
Instrument. 


file until they work more freely. Atten- 
tion must also be paid to connections here, 
as throughout the circuit these should be 
clean, and must not be loose. Similar 
attention must be given to relays and their 
adjustment. Electrical replacement indi- 
cators may give much trouble in adjust- 
ment before they work well ; they should 
always be set true by -the aid of a spirit level 
before the adjustment is made. Imper- 
fect connections between the working parts 
of pushes, pressels, and pulls frequently cause 
bad performances in the bells and indicators, 
for a bit of dirt, grease, or grit between the 


contact surfaces will cause a break in the 
continuity of the circuit. Badly made 
pushes will corrode at the points of contact, 
especially in new houses and other damp 
situations. The springs of common pushes 
also lose their elasticity and get out of set. 
This is a trouble frequently met with in pulls, 
where it is liable to cause short circuit and 
a consequent continuous ringing of the bells. 
The connections may also be loose and 
corroded, the latter fault following the 
use of qntinned copper wire, and of damp 
push blocks under the pushes. As faults 
are likely to be traceable to these points, 
they should receive first attention, and 




Fig. 319.— Connections for Combined Electric 
Bell and Telephone System. 


the defects should be made good before 
seeking elsewhere on the circuit for flaws. 

Electric Coil Making: 

The making of a small spark coil com- 
plete with condenser and discharger will now 
be thoroughly considered. Without here 
attempting to explain the scientific princi- 
ples underlying the construction of induc- 
tion coils, it will be described how to 
put those principles into practice by 
making a small coil capable of giving a 
short spark at the terminals of the secon- 
dary wire. As this small coil will in all 
prolmbility be the counterpart of larger 
coils to 1)C built later by the ambitious 
worker, the same care must he exercised 
in its construction as in that of its larger 
congeners, and its parts built up carefully 
piece by piece. 
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Bobbin for Small Spark Coil.— In the con- 
Ktrucfioii of Ijohhins for coils, the ends may 
1)(! ncole of ebonite in best work, or of any 
hiird wood in more ordinary work. 
Ihixwood is ratlnn' too lirittlej holly and 
liornbenfii ;ire both touf<h woods ; both 

w;ilniit <‘ind !u:ibo^finy will serve the pur- 
pose, jirnl Jilso t;ike a good })olish. The 
l)obbin (*nds for this small coil may bo two 
(iisi's of bard wood or ebonite in. in dia- 
Tii-fer by ij in. in thickness. They may 
;dso lie m:nh‘ squa re, hexagonal, or ofdagonal, 
as the shape' will tiot affect the working of 
lli(‘ coil : but th(‘y should be at least U in. 
;ier(*ss the wi(h*st ])a.rt. When cut out 
and smootluMl they should be, if of wood, 
immersed in hot, melted paraflui wax and 
allow(Ml to re'rnain thenun until the wax has 
w<‘ll soiikeal into the pori'S of the wood, say 
for lifte'en or twi'ut y minutes. They should 
then b(! taken out a!id all the surplus wax 
rubbed olf whilst still warm. A J-in. hole 
should now b(‘ cut in the centre of each 
end with a c(‘ntr<‘-bit to r(‘C(‘iv(‘ the tiila; 
and con^ to form tlu^ bod}' of the coil, ard 
two line hoh‘s jiicrced through oiu' of the 
ends lu'ar th(‘ (umtn* hoh‘ to pass the ends 
of th(‘ primary win* through. Tin* body 
of tin* bobbin may be of sheet ebonite 
in. thick, and 1 in, hing, rolled into a 
IuIm* J in. in dianiet(*r, and glued into the 
holes in tin* bobbin ends. It may also be 
ma<l(‘ of papicr-mardie of tin* same thickness 
wi*ll soaki'd in ])araliiu, or a thin paper tube 
may be formed on a. round ruler or glass 
rod, using thin glue to .stick tin* sheets to- 
gether ; but it is ad\ds;ible to soak this paper 
tube in melt(‘d parallin before mounting it 
as a body of the bobbin. (\)ils have been 
made with ])lain wood lu'ads merely polished 
ainl varuisln*d, and tubes m.ide of paper 
soaked in nu'lted beeswax fU' coated with 
sln'llac varnish, but 1he.se do not eipial 
parallin as insulators. 

Core of the Coil. 1du* coil bobbin may 
b(‘ made nj) in thi* following manner, begin- 
ning with tin* core of tln^ loil, and this 
mi'lhod is p(‘rha]>s bi'tter than anv other 
for building spaik coils. First get a tube 
having a bon‘ as large as the intended 
core of the. coll in this case in. in dia- 
meter and park the uihe tightly with 
soft iron wires of \'o. JO m* No. 22 gauge 


cut to the length of the required core. This 
done, tie a piece of strong twine around the 
protruding end of the bundle and draw it 
out of the tube whilst winding the twine 
tightly round it. After this, immerse the 
bundle of wires in melted paraffin, let it 
soak tlierein for a quarter of an hour, then 
set it u}> on end to drain and cool. Mean- 
while, got some wide tape and soak in the 
paraffin. Unwind the twine from the core 
of wires and wind on the paraffined tape, 
until the bundle has been smoothly covered 
with tape. The ends of the bundle should 
now be dipped into some good glue and fitted 
tightly into the bobbin ends, leaving one 
end of the bundle protruding from one of the 
ends about J in. or J in. to form a pole of the 
magnetic core. When the glue has set and 
the ends are quite firm, get a strip of strong 
thin paper soaked in melted paraffin, and 
envelop the core with two or three layers of 
this before winding on the 2 )rimary wire*. 
AVheii coils are built up in this manner, 
there will be no power lost l)ctwcen primary 
and coi'e, either by bad insulation or over- 
insulation. Somi; writ(‘rs on this subject 
recommend the ends of the core to be capped 
with thin iron caps soldered to the ends of 
the (*ore before soaking in paraffin. This 
mnkes the ends compact, but is ojxm to the 
objections of weakening indue.tivc^ effects, 
and liability to retardation of magnetic 
effects through the use of hard iron. If the 
ends of the wires forming the core are neatU' 
trimmed to form a smooth end opposite tlu^ 
break, this will be all that is neecssary. 

Primary Wire. — The primary wire for 
this small coil may be of No. 20 or of No. 
18 silk-eovered copper wire. Pierce a 
small hole with a fine bradawl through one 
of the bobbin ends down near the body of 
the bobbin, and pass one end of the primary 
wire, lo the length of 5 in., through this lioh^ 
from the inside, then wind on the wire until 
the tube lias been covered with four layers 
of the wire. Leave 8 in. of the back end 
free, and pass this out through another 
small hole made in the same bobbin end as 
the first. These two wire ends will be used 
for connecting tlie coil with the battery, and 
directions will be given for this further on ; 
at present, coil both of them into spirals 
around a pencil to keep them out of harm’s 
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Avay, and leave them as two small curls at 
one end of the bobbin. Before winding on 
the wire, it will be advisable to see that it is 
j^roperly covered with silk and to make 
good any defects observable ; while, to make 
sure of the insulation, it will be advisable to 
run the wire through some melted paraffin. 
Now, after winding the coil, it will still further 
improve the insulation to baste the primary 
with the hot wax whilst holding, it over the 
vessel in which the wax is melting. Then 
have some strips of thin strong paper, soak 
them in paraffin, and envelop the primary 
with two or three layers of this paper, 
smoothing all well into a compact coating. 
This is specially advisable in building the 
primary of larger coils. 

Secondary Wire of Coil. — The secondary 
wire of a spark coil must be of soft copper, 
and should not be of a larger gauge than 
No. df) Birmingham wire gauge. It may 
be of No. 40 with advantage in this small 
coil, especially if No. be used as a primary 
wire. It must be continuous through- 
out the whole length to be employed in 
the coil (4 oz. of No. 40, or G oz. of No. 
d(), will be needed for this coil), and free 
from kinks. To test its continuity, it will be 
advisable (.*arefully to unwind it from the 
bobbin on which it is wound wh(*ii ])ur- 
chased, and to wind it on another boblun 
liiounted on a metal spindle. Pass the com- 
mencing end of the wire through a hole in 
one of the bobbin ends and clean off tin*, silk 
covering, then twist the end of the wire 
around the spindle. Have the galvanometer 
on the bimch, and also a battery of oin* or 
two cells, any kind will do ; wind the wdre 
from one bobliin to another slowly, and keep 
a. sharp look-out for knots and bare un- 
covered spots. Should one of the first 
appear, unfasten it, and test the continuity 
of the wire by connecting it in cinaiit with 
the battery and galvanometer in this way : 
connect a wire from the battery to the bob- 
bin spindle, the other wire being connected 
to the galvanometer, then touch the oppo- 
site galvanometer stud with the end of the 
unfastened wire ; if the needle moves, the 
wire is continuous so far, and the knot must 
be remade by baring the ends, cleaning 
'them, twisting J in. of the ends together in 
the form of a long splice, and tinning the 


splice with a little solder. The uncovered 
spot must now be made good with a thread 
of soft silk wound around the joint to fully 
cover it. Uncovered spots must be tested 
in a similar manner by touching them with 
a wire connected to the galvanometer, 
and then coating them with silk. If 
the needle does not move, there is a bad 
joint or a break in the wire, and search 
must be made until the fault is found. 
Sometimes the copper wire is broken, only 
the silk* covering holding the parts to- 
gether. Sometimes the wire has been 
broken and a knot tied with the covered wire. 
These faults must be made good, and then, 
when a movement of the galvanometer needle 
shows that the wire is continuous through- 
out, the wire should be run back through 
melted paraffin, kept hot in a pie-dish by a 
kind of glue-pot arrangement with hot water 
in an outer dish. If a small pulley, such as 
a blind-cord pulley, is put on a piece of bent 
wire, the covered wire may be run UTider 
this whilst held in the hot paraffin, and thus 
all danger of abrading the silk covering may 
be avoided. 

Winding Secondary Wire.- -The secondary 
wire may now be wound on the primary 
whilst the bobbin is being revolved in a lathe 
or similar machine for producing rotary 
motion. (Coil winders are specially made 
for the purpose.) Wind on the sc^condary 
wire in the same direction as the ])i‘imary, 
having first coated this with two or three, 
layers of paraffined paper. Bun the bobbin 
containing the wire loosely on a round steel 
or iron spike held iii the left hand or fixc’d on 
a sup])ort at a little distance from the lathe. 
Pass 8 in. of the first end out through a hole 
in the coil bobbin end, and coil it in the 
form of a helix. Bevolve the lathe slowly, 
and guide the wire on by hand. If the 
hand is held some eight or ten inches away 
from the coil, and allowed to follow the 
wire, this will run on evenly in turns side by 
side, as if guiding itself. Some coil makers 
prefer a turn of foreign post paper soaked 
in paraffin between each layer of secondary 
wire ; to this there is no objection, providing 
only one turn is used, as it helps the beginner 
in winding the next layer. Hot melted 
paraffin wax may be basted on instead, 
if preferred. Layer after layer must be 
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thus mil oil r(‘f,ojlarly side by side and 
over eaeli other until all the wire has been 
usejl. The coininenciiig end of the wire, 
(•()il(‘d up as a hf'lix at one end of the bobbin, 



Fig-. 325. Fig. 323. 

Fig. 320.— Break Spring and Hammer of Coil. 
Fig. 321.— Break Pillar. Collar, and Nut of Coil- 
Fig. 322. — Platinum-tipped Contact Screw. 

Fig. 323. Terminal Binding Screw, Nut, and 
Collar of Coil. 

Fig. 326. — Tenninal for Secondary Coil. 


pillar. These parts will be described fi^rtlier 
on. The whole bobbin between the ends 
may now be coated with a piece of silk or a 
piece of fancy leather bound tight down 
over the wire, and secured to the underside 
by a lacing of silk cord. This gives the coil 
a finished appearance, and it may now be 
fastened down to the base or stand (made of 
polished walnut or mahogany, 7 in. by 4 in. 
by *2 in.) by four brass screws passing up 
through the base — two at each end — into 
the wooden ends of the bobbin. 

Automatic Interrupter or Break. — When 
the coil is fixed down to its stand or base, 
measure the distance fiom the top of the core 
to ihe base of the coil, and cut off a pieiie 
of thin sheet brass or German silver I in. 
longer than this to serve as the break spring. 
That will be, in a coil of 1-^ in. in diameter, 
a siri]) of spring brass or of spring German 
silver in. in length by g in. in width. 
This should not be too stiff, or it will vibrate 
too quickly for a spark coil. Eound one 
end, smooth the edges, and bend f in. of 
the other end to form a foot for the spring. 
In this, drill two small holes for two brass 
screws. At a spot in the rounded end, 
exactly opposite the centre of the core when 
the spring is fastened down in jjlacc, drill 
another J-in. hole to receive the tang of the 
break hammer. The hammer must be of 
soft iron with a face of the same diameter as 
that of the core, and from J in. to J in. in 
thickness. The head of a large iron clout nail 
will do for a small coil. The liamrner may 



Fig. 324.- Baseboard for Coil. 


may iiow be carefully stndglitened out, and 
li'<l ill a lino saw -cut up to tlic top of tlio 
boliliiii, will'll' it should be solilcicd to the 
foot of 11 small hriiss pilhir to form one ter- 
immil of the sccomhiru. The other end of 
'lie s'-conihiry must he taken to the opposite 
i'ohhm end, iiml there M-eured to another 


lie riveted or soldered to the spring as may 
bo deemed convenient. On the opposite 
side, at the back of the break spring, must 
be soldered a speck of rather thick platinum 
foil. This spring (Fig. 320) may^ now be fixed 
to the base of the coil with the hammer face 
at the distance of in. from the face of the 
(;ore end, one end of the primary wire being 
secured under the foot of the spring, or 
soldered to it before fixing it in its place. 
The other end of the primary wire will go to 
a terminal binding screw on the baseboard. 
The break pillar shown at Fig. 321 is merely 
a piece of ^-in. brass rod 2 in. in length, 
turned to the form shown in the figure. In 
the upper part, opposite the speck of plati- 
num on the break spring, drill and tap a J-in. 
hole to receive a brass screw | in. in length. 
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having a milled head (Fig. 322). The end of 
this screw must be tipped with platinum wire 
soldered into a slot cut in the end of the 
screw. This is named the contact screw. 
The lower part of the pillar should be turned 
down to in., and a thread cut on ^ in. of 
this to receive a nut. This part of the pillar 
will pass through a hole in the baseboard, 
and the end of a short piece of No. IG wire 
will be clipped between the nut and a brass 
collar to connect the pillar with a terminal 
binding screw on the base of the coil. These 
screws are shown at Fig. 323. 

Fixing Parts of Coil. — Fig. 324 shows 
a plan of the base of the coil, and indi- 
cates the position of its various parts. 
The bobbin should be fastened down to the. 
base, midway between the two sides, and 
with its back end 1 in. from the edge of 
the baseboard. The sjiring of the break 
should be fastened down to the base so as 
to bring the hammer face ^ in. from the end 
of the core. The break pillar must be fixed 
near enough to the spring to allow its plati- 
num-tipped screw just to touch the spring 
when the screw is half-way into the pillar. 
This will allow room for adjustment both 
ways. The screw should be furnished with 
a lock-nut to keep it from getting loose. 
The two terminal binding screws for the 
ends of the primary wire will be screwed 
into the base at the two corners, as marked 
A and B in Fig. 324. One end of the primary 
wire will be fastened to the foot of the 
break spring. From the foot of the break 
pillar, beneath the base, a short piece of 
No. 16 wire will connect this with one of 
the terminal binding screws, as shown by 
the dotted line from b to p. The other end 
of the primary will pass down through the 
base of the coil and be carried under to the 
terminal binding screw a. The terminal 
for the secondary coil is shown by Fig. 325. 

Testing Coil. — Now test the coil by con- 
necting a one-pint bichromate or chromic acid 
(?ell to the terminal screws. Adjust the con- 
tact screw until a steady to and fro motion 
has been obtained, then span the terminals of 
the secondary with a piece of wire and note 
the spark. This will not exceed J in., but 
the length will be increased after a con- 
ienser is added. The terminals may also be 
spanned with the finger and thumb of one 


hand if the maker cares to test its stinging 
shock. Its efficiency as a spark coil will be 
increased by the use of a condenser and spark 
dischargers, described below. 

Length and Strength of Spark. — On start- 
ing the small coil (made as above described), 
and connecting the two terminals of the 
secondary coil by bridging the two with a 
piece of No. 8 copper wire, a short tliiii 
sj)ark will be seen to play between the 
end of the stout wire and the screw of 
the terminal. This s])a,rk will not satisfy 
the maker of the coil, who will expect 
to sec one quit(j .J; in. long — that is to say, 
on first connecting the wire with the ter- 
minal, and then gradually slipjiing the 
end of it off, he w^ll expect to see a spark 
follow the end of the wirci when this is 
quite I in. ofi from the terminal. The 
shortness of the spark may be due to bad 
insulation of the wire (there may be no 
spark at all if there is any defect in the 
wire), or the break may not work right, or 
the battery may not be in good order. If a 
one-jnnt cell does not work the coil, try two 
such cells in series, but no more for such a 
small coil. If too many colls are employed 
in trying to lengthen the spark of a defec- 
tive coil, the defect will be intensified, be- 
cause the tension of the induced current 
will then be raised, and it will break down 
the already defective insulation of the 
coil. But sup])ose the insulation and con- 
tinuity of the wirci coils to be perfect, and the 
right l)attery power enij)loyed, and the break 
or interrupter in working order, the spark will 
still be shorter than was anticipated. The 
cause lies in the fa(;t that the primary cur- 
rent passijig through the primary coil is 
subject to a serious hindrance, arising out 
of the self-induction of the current. At the 
instant when the current is interrupted it 
charges the primary coil with electric energy, 
and this is discharged against the current 
when the primary circuit is restored. In 
this battle much energy is lost which might 
be transmitted to the secondary coil. There 
is therefore needed some addition to the 
coil : something to absorb the back-lash 
of the current : something to act as a 
thrust-block or buffer to this opposing force. 
This addition is named a condenser, and is 
described on the next page. 
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" Condenser. This is ;i stora^'o cliamlior 
lor the Dxtra currml sot up in the iirimary 
coil hy s.'ll'-indiiclion. The inducli v(‘ charj^e 
of flu* coil is sent info this charnlHU- instead 
of hcin(^^alIfA\(‘fl to rush haidc on the primary 
rurirnf, and from this is discharged in the 
SI me ilirectioir as lln^ ]>Timary current 
when lh(‘ circuit is r(‘stori‘d. The base- 
hoard of sfiarlv coils is made in the form 
(d a, shallow' lio.v to form a condensing 
chandler heneath tlu^ coil, or a space is 
hollowed out in th(! haseljoard to*r(‘ceiv(* 
the condmiser. The chandler itself is only 
a. I'eccpiacle for 11 m‘ comlenser, wliicli is 


them aside as cut. If the condenser is to 
lie used for a large coil it will also be advisable 
to cut a number of small strips of tinfoil, 
'j in. in width hy 2 in. in length (an equal 
numlier to that of the sheets of tinfoil), 
to be laid on the ends of the sheets (as shown 
by Fig. o‘i()) to form connecting lugs. The 
same a rrangiunent may lie made for the con- 
denser of a small coil ; but this is not usually 
done, connection being made with the over- 
la 2 )ping (uids of tinfoil. Tlic sheets of 
tinfoil will have to lie built up into the form 
of a. block or liook, with a sheet of waxed 
paper between each two sheets of tinfoil. 



Fig. 326. Fig. 327. 

Fig. 32G.— Tinfoil Sheet and Lug for Coil Condenser. 

Fig. 328, Brass Lug. Fig. 331. Socket 
Fig. 332.— Brass T-piece. Fig. 333.- 



Fig. 329. Tape-bound Fig. 334.- Discharg 

Condenser for Coil. Handle and Rod 

"I'ldc up (d a nuudicr ol slu'cts of tinfoil, 
insulated Irom cadi other bv shecds of 
waxed papiM', but ccnucdiMl altcrnaiciv 
at the cuds. Thcs(* sheets recidve the 
<*xlia ciirrcut from tlu* primary coil, and 
(heu gi\e it back again to tlu‘ [uimarv 
ciriuit. Kirsl determim* tlu* anai of the 
cmidi'usi'r and the iiumln'r of sluM'ts to 
he cMijihiyeil iu it, sucli being aiaaiiged to 
suit the .size ol coil. K,»i- ><niall coils to 
gi'c '^-iu. sjiaik, th(*re wdl be rcijuiml 
- I shc(*ls ol liidoil. ‘J in. in h*ugth b\' I in, 
m width: for a. j-iu. spark, u.se b» sheds 
<d tiulod, ha\ iiig an area ol 2 iu. by 1 .1 in. ; 
hii a A ill. spark, use ->() sheds, 2 in. by 2 in. : 
cn a |-m. spark, use OO slu*ets of 1 in. b\’ 

1 m. 1 lie nnlojl must be puite .sinootli, 
and Irct* Irom hoh's and cnu’k.s. (hit the 
tin (oil ill v^tirps fif the ri'ijuircd .u/.e (using 
' sharp kuite and a straightedge on a 
^'lu.M.tli heard or dieet of gla.-s), and lay 



Fig. 328. Fig. 331. Fig. 332. Fig. 333. 
Fig. 327. — Construction of Coil Condenser, 
for Foot of Discharger Pillar. 

-T-piece with Set-screw. 


s 



Fig. 330.— Section of Induction 
Coil. 


1'he j)ii 2 )er selected for this piuq)os(*. must be 
tliin and tough, and free from glaze, size, 
or salt of any kind, ft must be smooth, 
and ([uite free from cracks, haws, and jnn- 
hol(*s. As each sheet is cut, it should be 
h(*ld up to a. strong light, and thus examined 
for tl aw\s. For condensers with overlapi)iug 
sheets of tinfoil, out. tlie sheets of jiaper 
1 in. wider than the sheets of tinfoil, so as 
to havf* ^ in. of paper on each side of tin* 
foil ; Imt for larger comh'iisers with con- 
necting lugs, allow 1 in. of jiajier all around 
each sheet of tinfoil. WTieii all tlie sheets 
have ])eeii cut, examined, and selected, j)ut 
the perle.et sheets in a shallow dish (such 
as a baking-dish) one at a time, with a feW' 
shavings of paralUii wax on each sheet ; then 
i)ut the dish iu a moderately heated oven 
until the 2 )aper floats in melted i)arafhn. 
Faralhii wtix varies in quality ; the best 
for this jnirj^ose is a hard, dense white 
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substance, resembling white wax of best 
quality. If a choice can be liad, choose 
this in preference to that having a yellowish 
tint and a soft, crumbly appearance. 
When the paper has been well soaked in 
the melted paraflln, take u]) eacli sheet with 
a pair of forceps by one corner, allow the 
hot paraflln to drain off, then place each 
sheet separately on a clean board to get hard. 
This will only take a few minutes, as the 
wax will harden almost immediately. The 
tinfoil and sheets of insulating paper ar(' 
now ready to be built up in the form of a, 
book. The covers of this “ book ” will 
be of wood. Get two pieces of thin maho- 
gany or similar hard wood, j in. less in 
length and breadth than the ])aper insu- 
lators of the condenser, ’riiese must bi' 
well smoothed and varnished on both sides. 
Ijay two sheets of parallincd pap(‘r on on(‘ 
of these, boards, then a sheet of tinfoil (a), with 
om^ end overlapping one en<l of the paper 
tor ^ in. (5CC Fig. d27) Oji this lay another 
sheet of paper (c), exactly coijicident with the 
lower sheets ; then lay another sheet of tin- 
foil on this, with the ()])posite end ovov- 
lapping the paper to tin* length of I in. 
Thus go on building up tli(‘ ])ile with alter- 
jiat(* sheets of pa])er and tinfoil, each altcn*- 
iiiite sheet of tinfoil overlapping tin*. })a.per 
to the l(*ft, and each other sheet over- 
laj)ping the papeu* to the right (as shown in 
the diagram. Fig. d27). , If the cond(‘ns(‘r 
is for a largo coil, this arra,ng(mient may be 
modified by placing ail the sheets of tinfoil 
coincident with each other, and pi icing on 
each sheet alternately, right a, ml left, the 
small strips of tinfoil cut for the ])urpose to 
form lugs. When thi‘ 2)ile is complete, put on 
tin; top board or cover, and apply pressure to 
the whole pile to the exbuit of several hun- 
dredweights, applied gradually, so as to 
compress the whole firmly together. This 
done, bind the whole bundle tightly together 
with broad tape, wound around across its 
breadth. All the projecting pieces of tin- 
foil at one end must now be soldered to- 
gether, and those at the otluu’ end of the 
pile must be similarly connected to form 
connecting lugs for the wires from the 
coils. Th(‘ best method of doing this is as 
follows. Get a thin piece of sheet brass or 
thin copper sheet, and cut out two pieces 


of the form of Fig. ;>*28. dean and tin both 
sides of the widest parts, plaice them in be- 
tween the projecting pi(*ces of tinfoil, so as 
to have half on one side and half on the 
other, then lightly solder them on bolh sides 
to the conn(‘cling strips. Binding screws 
may now be soldered to the strips for con- 
venience in coniu'cting these to tho coil 
wires (as shown at Fig. The condenser 

will be ])laced in the cavity beneath the 
coil, apd its two ends will b(' connected by 
short wires to the (‘ontact pillar and bri'ak- 
spring of the (‘oil, so as to form a conne<‘ting 
link between them. Thus, a. wire will go 
from the foot of the contact pillar nto one of 
the terminals on t|i(‘ condenser c, and another 
wire will go from th(‘ opposite end of the 



Fig. 336. — Discharger, with Ebonite Table, 
for Induction Coll. 


eomhaiser to th(‘ foot of the }>r(‘ak-spring d 
( as shown in the section. Fig. ‘>>0). The 
(*xtra. current of the ])rimary p (which gives a 
smart spark at the ti]) of the contact screw) 
will now pass into the condiuisiu’, and the. 
length of spark will be lessmied at the 
point of contact. A (Fig. .‘>‘)()) shows binding 
post tt*rminal; p, discharger ])illar ; and s, 
secondary wire. 

Discharger, fn making a small spark 
coil with moderately thick l)()])l)in (uids, 
mount a small binding post on the ends, and 
connect the mids of the secondary coil to 
tliese. In the holes on tln^ upper part of 
the posts insiu’t two stout brass wares, and 
slide tliesc in the holes until the tips are near 
enough for the sparks to pass. Jf the brass 
wires of this improvised discliargiu* are fur- 
nislied with small handles of hard wood or 
of ebonite, they may lie worked without 
feeling a shock ; otherwise the operator will 
get a twofold result from his coil, one of 
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whicli will If .s<^juarc ends 

tU‘<j to ill*' ]>o1j1)1iis, botli ends 

of llic .scroll. liiry \\irr may bo brought 

10 stiwjll post.s at one end of tfio eojl. >Sm h 
an a rra iig.'irn lit would bo iii.‘onvcni(‘nt witli 
a large roil, and might also bo daiigorous 
to roll and opera tor alikr. It is thoroforo 
de,sirahl<* to liavo tlio disoliargor as a sepa- 
rate pirre f>f apparatus. Tliondoro got 
or m:ik'‘ brass sockets, with foot tlaiiges 
(sliap.d as shown at Eig. ddl), and largo 
eiKiugli to hold a .'i-in. or J-in. glass rod. 
Fix the sork.ds .‘J in. apart on tlie baso- 
])f)ard of th(‘ roil, at th(‘ opposite end to tliat 
of the contaet breaker, and cement into each 
a d-iu. I(*ngt}i of glass rod or ebonite rod. 
N(‘xt g.*t. two T-sork.*ts (sha])(*d as shown 
at Fig. dd‘J), th(‘. upright branch of oacli to lit 
the to[)S of th(‘ glass jiillars, and the hori- 
zontal tube on toj) to lit tlie sliding bars of 
th(‘. disehargiu's. Th(‘so may therefore be 
■jj in. or ] in. Ka,rh tube slnndd also be fur- 
nished w'ith a set-screw in the side, as sliowu 
in Fig. dd:i, to hold th(‘ discharger in position, 
and another set-.serow and hole to receive 
the ends of the sec.ondary wires. (Vment 
th(‘se T’s to the tops of the ])illa.rs, taking 
can' to hav.' tin* tube's on top in line with 
('ach othi'i’. Mow get two I-in. h'Ugths of 
lu’ass or copper rod exactly to lit tin' tubes. 
At. on.* end of eacli, tit a small liandlc of 
ebonite, or linked hard wood soaked in 
melted ])arairm. In the ojiposite end of 
eacli rod drill a ,\,-iu. bole to the depth of 

11 in., and drill a -i-in. lioh* to int.Tseet this 
liole half-way. d’ap this hole for a screwy 
and lit to if a shoil. set -.screw with a milled 
lu'a.l (Fig. Th.'se holes will he employed 
to hold hits (d’ win; us.'d iu .’xperiments 
with the coil. IMidway betwi'. n the pillars 
ol tin* (lis.diarger lix anoth.'r insulated 
])illar, cap[)e(l willi a small table of elioiiile. 
This will be found useful to liold sub- 
staue.’s suhj.'cted to ex]).'riments with 
tin* coil, as the chosen substance ean be 
pla.’ed on the sm:dl tahh* whilst, the sparks 
are s.'ut through it (s.c Fig. dob). 

Using Discharger. Fouiieet tin*, secondary 
wires to the T-soekets on tlie discharger 
])illars, or, ,if ’In* eiuis of ^he secondary 
^^ires are alreaily eonne. ted to brass ter- 
minals, lead wires from these to tlie T’s on 
the [lillars. Hold one of I lie discharging 


rods by the insulated handle, and slide 
it through one of the T’s half-way, then 
lix it there. Take the other rod by the 
insulated liandlc, and slide this through 
the other T until the tips of the two rods 
are near enough to allow the charge of 
the secondary to discharge itself between 
them. If one of the sliding-rods is gradu- 
ated in jiarts of an inch, the exact length of 
tlie s])ark can be ascertained at once. The 
tips of the rods should be first fitted with 
hits of 2 >hitinuni wire — these arc the per- 
mam'Tit discharging points — but may after- 
wards he replaced with bits of other wire 
with varying and pleasing results. In 
making a discharger for a large coil, the 
various parts sliould be (mlarged to match 
the coil, and a ball and socket T will be 
found to be a convenience instead of a 
fixed T on top of the discharger pillar. In 
this all joints must be well fitted, to pre- 
vent corrosion by sparking. 

Electro- plate (see Silver) 
Embossing: (see Acid) 

Emdeca (see Wallpaper) 
Enamelled Bath, Cleaning: (see Bath) 
Enamelled Utensils, Repairing: 

Holes in onamollcd-iron utensils may be 
easily repaired by using ordinary soft-iron 
tinned rivets or copper rivets and washers. 
It is lielter, however, to ream out the hole 
the full size of the rivet and set the rivet 
up tight without hammering, as by placing 
it iu a vice and screwing up the jaws. This 
(.loes not crack the enamel around the hole. 

Enamelling: 

Enamelling Cycle with Air-drying Enamel. 
■ — The following directions will, if carried 
out, produci* a highly polished coat of japan 
on a cycle. B(*gin hy taking the machine 
to pieces, removing both wheels, the chain, 
handle-bars, and saddle pillar ; it is well to 
remove the cranks, spindle, chain-wheel, front 
forks, and back stays, but this is not abso- 
lutely necessary. Then remove all the old 
enamel, either by burning and scraping, 
or scraping only. Care must be taken 
when burning the enamel around the top and 
bottom of the head and the bottom bracket, 
as the heat might lower the temner of the 
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hardened steel bearing cups fixed in these 
parts. The work must next be thoroughly 
cleaned with emery cloth, and afterwards 
with a little pumice powder and water on a 
cle-an rag. Clean cloths should be used 
when the work has to be handled, and 
lifting should be done by wooden pegs driven 
fairly tight into the down tube and head 
of the frame ; touching the franui with the 
bare hand must be avoided after cleaning. 
Screw threads that arc to be free from 
enamcil may be covered with string, and 
holes filled with cork or wood plugs. Use 
good quality quick-drying enamel and a fiat 
camel-hair brush, and give every part 
of the frame a thin coat of enamel, work- 
ing in one direction only, and getting as 
even a surface as possible, to save labour 
in future rubbing down. Then put the 
frame to dry in another room free from 
dust, placing it upside down, so that it rests 
on the back fork ends and the peg in the. 
seat tube. Any dust will then fall on j)arts 
that are out of sight. After this coat 
is dry (in not less than twelve hours), rub 
down with a bit of well-worn glasspaper. 
Now remove any dust, and apply the 
second and third coats of enamel, letting 
the second dry, and rubbing down before 
applying the third. It is better to give 
the last coat twenty-four hours to harden, 
as it may be rubbed otf in the subsequent 
operations if it is at all soft. For the rub- 
bing down or surfacing process, a little 
of the finest sifted, powdered pumicestone 
(surfacing powder), procurable at any paint 
or oil shop, will be wanted. AVet the surface 
of the enamel with a little cold water, take 
a piece of soft flannel, moisten it with 
water, and dip it into the pumice powder, 
and, with this, rub gently. From time to 
time examine progress, washing off the 
powder with a sponge or flannel and water, 
and drying with a soft cloth. If necessary, 
resume the rubbing as before, until the 
surface presents a dull and smooth appear- 
ance, no shining spots being left. Nf*w’' 
wash off every trace of tin; surfacing powder, 
and dry the surface. Next slightly moisten 
a piece of the softest flannel with olive oil, 
then dip it into rottenstone or tripoli powder 
(moisten the surface to be polished with a 
slight touch of oil), and rub with light 


strokes until the j)olishcd surface appears. 
AVhen all the tubes have been done, remove 
the oil and rottenstone with a bit of soft 
cotton rag, and the last traces of oil with a 
soft cloth ; afterwards rub very lightly 
with dry rot tenstono on a piece of silk, pre- 
ferably from an umbrella, and finally with 
the silk alone. Tii all the work, keep every-, 
thing free from smoke and dust. As a 
cheap substitute for the ])umicc jmwder men- 
tioned above, necessitating, however, a 
fourth coat of enamel, use ordinary washing 
soda that has been k^pt some time. This 
should present a white, floury appearance, 
and any hard trans])arent lumps in it should 
be removed, ft sliould not be used if the 
proper powder effn be obtained. 

Stove-enamelling Cycles. — Tlui size of the 
stove varies according to the number of 
goods to b(* hantlled. For small quantities, 
there are several good ty 2 )es of sheet-iron 
stoves obtainable ; but for large quantities 
a brick and iron structure sliould be built. 
Those heated by gas are cleaner, and more 
economical. The burners sliould be sejia- 
rated from the drying chamber with a false 
bottom of good thickm^ss, and should be 
perfectly sound in construction, so that 
there is no risk of gas fumes mingling with 
the vapours arising from the enamel. The 
drying chamber must be ventilated by 
having one or more small holes near the 
bottom, and another with a pipe attached 
leading from tlui back (near tlie top) for 
the purpose of carrying away the fumes. 
If these are so arranged that no draught is 
created, drying of the enamel is thereby 
hastened. Th(‘, Inviting arrangement should 
not be a central one, but should be supplied 
by a pipe running along the front, with 
three branches extending to the back, each 
branch quite independent of the other, 
so that the heat can be the lietter regulated. 
Atmosplieri(j burners, to givii a blue flame, 
should be used, in preference to ordinary 
burners, thus ensuring fn'edom from smoke. 
A thermomet(‘r graduated to 100° F. should 
be fixed inside the stove. The application 
of enamel for stove-diying purposes diflers 
somewhat from the method adopted for air- 
drying. No time should be lost in taking 
the work in hand after it is cleaned up. 
The first stage is known as sweating. A 
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clean rag is dipped in tar spirit, tlieii squeezed 
out, and (• very i>art of the goods well ru]>})ed. 
riaee tlieni in the stov(‘, and turn on the full 
lieat, for afiout tw(‘nty minutes. 

Wlieu ijuite e()ld again, apply the tirst coating 
hv means of a flat eaniel-liair brush, laying 
it" on as lliin ajrd eviui as possible, working 
from end to (uul. Tlum put it in the stove 
for ala.ut an hour, and bring up gradually 
to full heat. When cold, the enamel sur- 
faeu should he smoothed down with pumice- 
stone and water, and wi])ed quite clean 
and dry. Apjily the second coating, using 
a finishing enam(‘l, which is somewhat dif- 
fenmt from tin; first, coating. Suspend in 
the stove, and firing up to full heat at 
once, trvstijig at. tim(‘s, till the enamel is dry, 
with just a, susjiicion of tackiiiess whilst 
hot ; then turn out the gas, or remove the 
goods from th(^ stove. The enamel will bo 
perf(‘ctly hard when cold. If dried thor- 
oughly hard ly high lu'at, th(^ enamel 
beconK's brittle, and may (‘asil^^ chi}). The 
length of <‘A[)osur(^ to high h(*a.t varies; 
an hour may sutliec* for souk* enanu'ls, while 
others may requin* oiu* and a. half hours. 
Jt should 1 m‘ })oint(‘d out tiiat the wheels 
are not. usually dom* with tin* frames, a 
special ])reparation for the wh(*(‘ls giving 
good results with only om* a|)|)lication. For 
ordinary ])ur|)os(‘s, two coatings on the 
iram(‘S and one on tin* wheels, inde])(‘ndent 
of tin* sweating, give good nualium (juality 
results. Iligh-graile goods napiin* another 
dulling down and an (wtra coating of 
finishing enamel, <*nam(‘l surface is 

brought to a high (h*gree of finish by first 
removing tin* glazed surface with white 
rot tens! OIK* and wati'r, then bringing uj) 
tin* lustre* with black rotti'iistoue apjilied 
on the ])alm of clean, soft hands. The 
mak(*rs of enamel will gen(*rally state at 
what heat their goods will give b»*st results ; 
tin* recpiisite length (»f ex|)osure must lx; 
def(*rmined by e.\j)erim(*nt. 

White-enamelling Furniture. The white 
enamel finish on furnitun* will give good 
wearing results imly wdien started direct 
from the bare woiul. (^msequently, it 
\yill be useless to attempt’ this mode of 
fi?)’sh on goods that have becji already 
piuished unless the surface has been thor- 
oughly cleain*d, either by the aid of scrapers 


or a good polish solvent. Furniture that 
is finished in self-colour enamels is generally 
of quaint but simple design, the sameness 
of c.olour being sometimes relieved by suit- 
able decorative designs in subdued colour- 
ings. The enamel surface may be worked 
up to several degrees of finish, according 
to the class of goods. High-grade work 
is finished in oil enamel, which costs about 
2()s. per gallon, whilst the cheaper grades 
are finished by a combination of french- 
polishing and spirit varnish. In either 
ea.se, tlie foundation colour and finishing 
coats should be laid on with brushes that 
liave been previously used on other work. If 
new brushes are used, there is great risk 
of trouble through the shedding of bristles 
or hairs, or the surface may be spoiled by 
brush marks. For a spirit varnish or 
french-polish finish, proceed as follows : 
Mix gilder’s washed whiting in a warm 
solution of double size, and apply like paint. 
When dry, rinnove any apparent roughness 
by glasspapering ; then apply a second 
coating. This, when dry, must be smoothed 
down with a felt -covered rubber and pumice- 
stone powder. Then dissolve 2 oz. of 
isinglass in 1 pi. of water, and stir in 3 oz. 
of flake-white. Apply as hot as possible, 
but avoid working it about so much as to 
l)r(‘ak up tlie sizi; foundation. If necessary, 
cut down smooth with felt and pumice, 
and rep(;at the prO(;ess as often as may 
be required to gain a solid white surface. 
When dry, ajiply white or transparent polish, 
di])piiig the rubber occasionally into some 
flake-white before enclosing it in the rag 
covering. On some kinds of wood it will 
be found servieoablc to apply one or more 
coats of white hard spirit varnish, to assist 
in gaining a good body more quickly. 
For this jnirposo, mix flake-white in the 
varnish also. A good body of polish, or 
eomliination of polish and varnish, having 
been built up, and due allowance made for its 
sinking and hardening, it can be finished 
off the same as any ordinary polished sur- 
face. High-grade flnish is worked up by 
a process more akin to house-painters’ 
work. Soft variei ies of wood are coated with 
size and wdiiting or a good brand of grain 
filler. Several applications of white paint 
are then given. The paint used does not 
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contain much oil, preference being given 
to the addition of varnish to act as a binder. 
As each coat dries, it is smoothed down 
with pumice till a surface is built up per- 
fectly smooth and free from scratches. 
For white Coburg, white enamel varnish 



Fig. 336.— Frame 
for Oil Filter. 



Fig. 337. -Simple 
Oil Filter. 


is used, or the finest brand of copal varnish, 
tinted by adding flake-white, as supjflied 
in tubes, two coats of this being given. If 
the garish appearance of the varnish is 
objected to, it may be polished by hand, 
or the polishing may even be omitted, if 
this is preferred. The work of enamelling 
may, liowever, be much simplified by the 
use of specially prepared enamels, laid 
on the foundation of double size and 
washed whiting. These enamels, though 
rather expensive, give excellent results, 
among them being Albarine, Kipon, and 
Ripolin. Flake-white, which is sometimes 
called zinc-white, gives far better residts for 
this purpose than white-lead. 

Engine 

Cleaning Rusty Engine. — The only satis- 
factory method of cleaning an engine tliat 
has got thoroughly rusty is to scour all the 
parts that were originally bright, 'fo do 
this it will be necessary to strij:) the engine, 
but before doing so the whole of the engine 
should bo coated several times with petro- 
leum oil ; this will soften the rust and allow 
of the nuts and pins being moved. The 
engine is then thoroughly wiped wdth w^aste 
to remove as much of the rust as possible. 
The flat surfaces arc polished with emery- 
cloth and oil, the cloth being glued on flat 
boards and used as a file ; use cloth of 
varying degrees of coarseness, commencing 
with the very coarse and finishing with the 
finest. To polish the round parts, emery 
powder mixed with oil is used, the paste being 


smeared on a flat rope, made by plaiting 
together several strands of cocoanut fibre. 
The polishing is done by twisting the rope 
twice round the rod to be polished, and draw- 
ing it backwards and forwards, using emery 
pow^der of varying grades, finishing with 
the finest. Each part as it is polished is 
painted with w^hite-lead and tallow to pre- 
vent rusting again. The brass surfaci's 
can be polished with any good metal polish. 
Bolts, nuts and pins might be replaced 
with new, as this will be cheaper than 
cleaning the old ones. After re-erecting 
the engine, go over it (if it is not to be used 
at once) with white-lead and oil. 

Recovering Engine Oil. — Engine oil can 
be purified by filtr ition so that it may be 
used over again. For this purpose, first 
filter it from the black sediment by means 
of a cotton cloth, and then finish by passing 
it through filter-paper. Construct a strong 
frame of wood about 1 ft. square (as Fig. o3fi), 
and along each side of the square drive in 
about 1 dozen tacks long enough to pass 
through the wood so that their points appear. 
Now get a square of col l on cloth and fix 
it upon the points of the tacks, and then 
place the frame' over a basin. Four the 
dirty oil on to the clolh, and in a short time 
the clear oil will begin to run through (Fig. 
337). 33iis filter may be kept going continu- 
ously until the oil ceases to dri]), after which 
the cloth must be thrown away and a clean 
one put on. If the oil does not appear quite 
bright, take a square of blotting-paper, 
double it twice, and cut out a quarter circle 



Filter-paper. Fig. 340.— Oil Filter 

for Second Filtering. 

from point to point (Fig. 338) ; open it out 
on the one side (Fig. 339) and place it in a 
glass or tinplate funnel, then pour on this 
the oil from the previous filtration. Allow 
it to run into a bottle (Fig. 340), and probably 
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it will then fjuiti* ;js floar as the oripjinal 
f)il. two sft.s of tiltriTtions may he car- 

ried r)ti ('OTit irnioiisly, pouring in a little oil 
oiioli d;iy; never Siiind if the filtration 
gof'.s on .slowly, tin* oil will 1 k^ clearer than 
it would l)f‘ if it run fjuickly. J)o fiot j)our 
tlic dirty oil directly on to the filter-paper, 
a.s it will rnpidly cliokfi it. 

Engraved folates, Filling; 

(I) A cli(‘a}) wax filling for .small hra.s.s 
pliites is shoemaker’s heelhall, ii.sed 'identi- 
iully. Warm tln^ plates and ruh flu* heel- 
hall well ’into the. cuts, scraping off the 
.supera,hundant. ]ieel})a.ll with the vstraight 
(‘dge of a canl, and put the plates aside 
to harden. Th(*n polish off with a ])iece of 
coarse flanind a,nd a dro]) or two of oil. {' 2 ) 
Allot h(‘r filling is ])(‘.st hlack sealing-wax, 
ground np tine and ])lae(‘d in the cuts, filling 
them w(‘ll uj) to the .surface of tlie })lat<‘. and 
then pn'.ssing down, taking care that very 
little of tli(! ])0W(h‘reil wax is left iip(>H 
tin* surfa(’e of th<^ ])late. Then the plate is 
gradually warnuHl until 1h(‘ wax in tli(‘ wdiole 
of th(‘ work is undtial, then ])laced aside 
to g(‘t cool, ruhluMl with a 'rani-o’*Shant(‘r 
hone to nunovi' any wax left on the surface 
of the plate, and polished witii flannel and 
oil. (’>) Some (‘iigravers pndm* grinding 
U|) tlu'ir .sealing-w'MX with gold size, then 
tilling tlu^ work, putting it away t(» set, and 
cleaning off with alcoliol or .s])irit of wine. 
This composition recpiires time to harden, 
and sets bright. (1) Dissolve enougli best, 
black or red .s(‘aliug-wa \ in alcohol to makea 
thick solution of the* texture* of thick cream, 
and fill the engravc'd lines with it; wlu‘n 
the* alcohol is e\aporated tin* solution 
will gradually harden. Finisli as above, 
(o) .V solution made in the same* w'av as 
No. I, but eoiisiderably thinner, is a good 
tilling for xylonite*, ivory, and peairl, filling 
the euts, and Ic'tting the solution harden 
lor twc'lve hours, then “ doll\ ing ” otf with 
a. small epiantity of whiting in a lathe. (»’>) 
In dt'aling with vc'el and otiu*r wax of a light 
e’olecur. the* gi’e*atest e‘h'anline*ss imisl be eib- 
sc'i’Neel as, j.o* instaue’e, iuste*ael e)f holeling 
tin* ])late' over the* tlanu* e)f a gas je't, it. is 
inmdi bettn' fe, use a gas .s^e>ve\ thus 
'O-eiatiug smeike*. Then grind up the 
wax very line', till tin* h'tle'vlng. w'c.rm the 


plate to the melting-point of the wax, and 
pre.ss into the cuts with a clean, cold, flat 
piece of iron. Then rub off the greater 
surface of the \vax with a rasp, taking care 
not to scratch the surface of the plate ; 
follow wdth 2 )umicpstone ground flat, and 
fini.sh wdth a Tam-o’-Shantcr hone. The 
poli.shing can be done with rottenstone, 
jeweller’s rouge*, and common oil mixed 
together to form a red liquid, using two or 
three folds of thick cloth wra2)pcd round a 
large ])iecc of cork or wood as a rubber. As 
the brilliancy of the red depends greatly on 
t he* quality of the wax, it is advisable to pro- 
enire the best. 

Fngfravingfs (see Prints) 
Etching; 

Etching Aluminium (see Aluminium). 

Etching Brass. — Engraving with the aid 
of acids is termed etching, and is thus 
distinguished from engraving by hand. 
In etching, the metal is- covered with a 
ground or resist, the characters scratched 
with a. stylo, and the metal immiersed 
in acid until etched sufiiciontly. Black 
ja.])an and Brunswick black (commercial), 
w'hicli can b(^ o])taine(l at a druggist’s, 
may be recommended as a ground or resist ; 
or Bhind’.s Etching Ground, which is ob- 
tainable of first-class artists’ c.oloiirmen, 
can bo irsed. The strength of the arid 
(nitric) should be half water and half acid ; 
but the heat of the room should be taken 
into considera,tio7V, as the acid will act 
quickly in a warm room. Take a sheet 
of brass that has liccn hammered flat and 
])()lishod on the face, cover it on the 
face, back, a,nd edges, with a thin coat of 
Bhiml’s Etching Ground, and allow to set. 
Dra,w^ the design with a pencil, and scratch 
through the jiencil lines with a moderately 
sharp ('t(*hing needle, removing with a 
small briLsh all chip.s of etching ground 
as fast as they are thrown up. Provide a 
2)orc(‘lain bath a few inches dw^p and large 
enough to contain the i)latc ; then place 
in the bath equal quantities by measure 
or weight of nitric add and water. Then 
imm(‘rse tin* plate in the bath, and if the 
action is too violent, add more water ; and 
if too mild, add more acid. Wlien a gentle 
elmllition is set up, the acid is acting normally. 
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When the etching is apparently deep enough, 
take out the plate, wash in clean water,' and 
examine for depth ; if not deep enough, 
return to the bath. The resist may be 
cleaned aff the plate with hot soda and 
water and a stiff brush, or by soaking for 
an hour or so in paraffin. Those parts 
of the etching that have roughened and 
irregular edges will require retouching 
with a graver, as the tendency of deep etching 
is to undercut the work and spread in the 
direction of the deepest portions. 

Etching Fluids for Various Metals. — 
The fluids employed in etching designs 
vary considerably, every workman having 
his own recipes. Some of them are as follows : 
Eor etching on copper and brass: (a) 
Nitric acid oz., water 5 oz. ; mix. 

(b) Sal-ammoniac, sea salt, and verdigris, 
each 4 oz., vinegar 8 oz., and water lb 
oz. ; boil for one or two minutes in a 
glazed vessel, cool, and decant the clear 
portion, (c) Water acidulated with sul- 
phuric acid ; for rapid or deep biting add 
more acid, and keep in a stoppered bottle. 
For etching on steel: take (a) iodine 1 
oz., iron filings dr., and water 4 oz, (6) 
Iodine 3 dr., iodide of potassium 1 dr., 
proof spirit 1 oz., and water 2 oz. 

(c) Pyroligneous acid 4 oz., and pure 
alcohol 1 oz. ; mix, and add 1 oz. 
of nitric acid, (d) Hydrochloric a(*id 5 
parts and water 95 parts ; mix and add 
the liquid to a solution of chlorate of potash, 
i part in 50 parts of water. For etching 
ON gold: nitro-hydrochloric acid, diluted 
to the required strength, is used. Without 
dilution, this will dissolve gold. For etch- 
ing ON SILVER : use nitric acid diluted to the 
required strength — about 20 of acid to 80 
of water. However, gold and silver are 
seldom or never etched, dry engraving with 
sharp steel gravers being used. 

Etching Metal with an Acid Spray. — 
In this comparatively new process an 
atomised spray of the acid is projected by 
means of an air blast vertically against the 


metal surface which is to be etched. The 
compressed air passes from the air tank to 
the atomiser and to the washing apparatus. 
Each atomiser is a vessel having a central 
tube supplied with compressed air and sur- 
rounded by smaller tubes in connection wilh 
the acid in the tank, the air blast producing 
a finely divided spray of acid, which is 
2)rojeeted with gi’eat force against the metal 
surface requir'd to be etched. The surplus 
acid falls back to the lower part of the tank 
and is drawn again into the atomiser, so 
that the liquid is circulated constantly 
while the operation of etching proceeds, 
when, also, the plate being etched is moved 
about to intensify the action of the acid. 
When the plate has been etched, it is washed 
with water under iiressure. Erosion uiuh^r 
the acid blast is very rapid. 

Etching Steel Tools.— This work, in the 
trade, is sometimes done by an etching 
juocess carried out as follows : A rubber 
stamp making white letters on a black 
ground is required. Then an ink to use 
with this stamp is made with resin, J lb. ; 
lard oil, 1 tabh'spoonful ; lampblack, 2 
tablespoonsful ; turpentine, 2 tablcspoons- 
ful. Melt the resin, and stir in the other 
ingrediejits in the order given. When the 
ink is cold it should look like ordinary 
printers’ ink. Spread a little of this ink over 
the pad, ink the rnl)ber stamj) as usual, and 
press it on the clean steel— on a saw blade, 
for instances With a stri]) of soft putty mak'c 
a border round the stam[)ed design as close 
up to the lettering as possible, so that no 
portion of the steel inside the ring of ])utty 
is exposed excej)t the lettering. Tlnm pour 
into the putty ring the etching mixtur(‘, 
composed of 1. oz. of nitric acid, 1 oz. of 
muriatic acid, and 12 oz. of water. Allow 
it to rest for only a minute, draw off the acid 
with a glass or rubber syringe, and soak up 
the last trace of acid with a moist sponge. 
Take off the juitty, and wipe off the design 
with potash solution lirst, and then with 
tiuqientine. 
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F'aii Repairinjr 

(r fn‘(jii<‘ntly linpix'Ms tluil th<‘ ond ril) 
of iiii ivory liiH is hrokt'ii. Tnkv 11 h‘ 
ciill t-asr of fno-iun*. about a.u iuch loiif^, 
MI |)I;h‘(mL that- tli(‘ joiiiiu^^ u|> must Ih‘ 
(loin* frorn tlir back. Ib’ocurc- a- thin vcmuT 
of ivory li in. lotj^^ and ratliiT wid(‘r than 
the rib of the Ian. ScrajK' the surface 
of tin* v(‘in'('r and tin* Ixmk of the Iracture 
and fasten to«i;(*th(*r with seccotiue or 
other siiitabh* e(‘nn‘nt. \Vln*n S(*t, dr(*ss 
olT tin* sharp e(l<.f(\s with a, lih*. aJid red'orm 
the (‘dyes (d' tin* earvi'd siirfaei* by liliny 
and serapiny, takiiiy ])artieular notice. tha.t 
ihi* st n'nyt In'niny pi(‘e(‘ do(‘s not cause* 
tin* fan to biilyc* wln*n sliiit up. If the ril) is 
saw-j)ierced as W(*ll as carved, tin* hole's may 
now be drill(*d to admit the saw, which must 
b(* earc'fnlly \Nork(*d round tin* oriyiual 
pii'i'einy. A moie substantial job, it tin* 
tan is valuable, woidd be to jirocure a. V(*ne(*r 
of Afriiani ivory about J in. thiek, tin* 
earviny and di’(*ssiny of which would briny 
it down to in., tin* n'lative thiekin'ss of tin* 
t'lnl ribs. For eouv(*uit*nc(* of handliny, this 
vein'('r may lx* tack(*d down !*y the four 
corners on a tiat pi(*e(* of \\o(xl. ddn* desiyii 
may now lx* drawn on tin* vene(*r with ])encil 
and tin* ))a.tt(*rn cut with shar[) yrav(*rs 
Mich as (*nyra\(*rs usi*. 'Fo yrt tin* stiitV out 
(“lean and smooth, (*ach cut must be n*[x‘ated 
till tin* propi'r depth is obtaiinxl. If the 
Work is un'H'ly an nnased j);itt(*rn. tUh*d in 
(*ither with black or red jiiynu'iit, the en- 
yraviny is d,»(u* with a well-\vln*t t(*d lozenge 
graver, th* nvoik being dres.<ed oil when 
tin* enyraviny is doin ; the tilling is set bv 
brushing with wid whitino and tlnni with a 


softer brush and dry whiting to give the 
linishing polisli. 

Fats 

Bleaching Dark Fats or Grease. — The 
g(‘n(‘ral method of bleaching fats is to 
provide two large wooden vats, one of which 
is supported 'a,l)ove the other. The uj^per 
vat is lined with sheet-lead, and is pro- 
vided with an open steam-coil and stirring 
gear ; the lower vat is provided with an 
opcm steam-coil only. The melted fat is 
nui into the upper vat and 1 to 2 per cent, 
of its \veight of sulphuric acid, 2 )roviously 
diluted with a little water, is added, and 
stirivd thoroughly with the. fat. After 
allowing this to ac t for a time, steam is 
tiirimd on and the agitation continued; 
the fat is then run ijito the lower vat, hot 
wniter added, and steam turned on. Tin* 
w'hole is allowu'd to stand, and the water 
afterwards drained off by a tap at the bottom 
of the vat. More water is then added, and 
ilie washing repeated two or three times. 
Tin* meltecl fat is allowed to stand until 
the remaining wat(u- lias settled out, and 
is then passed through a filter bag in order 
to remov(' any particles of charred organic 
matter. Stearin and fats that are onl}' 
sliglitly coloured may be bleached by heat- 
ing and mixing with about 1 per cent, of 
coarse aninnil charcoal, and filter pressed. 
Fat may be bleached and also deodorised 
by stirring it vigorously with hot water, at 
the saline time adding a small quantity of 
])(‘nuangtniat(* of potash and sulphuric acid. 
Tin.* fat should tiien he well washed with 
water, with the object of removing dirt and 
acid. 
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Clarifying Fat. — For clarifying fats that 
have been used for frying fish, etc., a tall 
jacketed co2)pcr cylinder, through which 
steam can be j)assed, will be necessary. 
If the fat is merely turbid from finely 
<livided burnt ^^articles, it will simply be 
necessary to filter it ; but should further 
purification be required, then the means for- 
doing this would have to be considered. 
Fat. for culinary purposes, should not be 
treated with chemicals ; all tliat is neces- 
sary is to add about 1 oz. of fuller’s-earth for 
each pound of the melted fat, stir it well iji, 
and then allow it to subside in the jacketed 
cylinder ; but before this is dojie the filtra- 
tion should be tried. An (‘llicicmt tiller may 
1)0 made from a hooj) of metal fitting tiglitly 
within the cylinder, which is suitably sup- 
jDort(‘d and 2)rovided with a lid, and resting 
on three supports soldered on the cylinder 
at about half its height. The hoop should 
be loosely covered with llannel, wliich will 
hang down in the centre. The meltt'd fat 
should be poured on the llannel, aiid will 
pass through it into the lower 2)a.rt of the 
cylinder, from whi('h it may be drawn by 
a cock as shown in Fig. oil. An inlet ])i2)e 
may be inserted near the top, if desired. 

Hardening Fats. —Fats that arc rather 
soft may be hardened by submitting tln-in 
to the action of iiitrous acid fumes, pro- 
<luced by the action of nitric acid upon 
copper ; lead acetate is also used for harden- 
ing fats. Both these methods, however, 
remder the mat(*rial unfit for sev(n'al appli- 
cations, (\s])ecially for use as food. The 
best method is to melt the fats in a tank ke2)t 
in a room at 70' F. until the mass com- 
mences to solidify ; it will then a,pp('ar 
granular, and must Ije run through a filter 
press. The solid portion or stearin will 
remain as a hard cake in the filter bags, 
and the oily part which flows through may 
be also se2)arately (;olle(;ted and sold as 
tallow oil. 

Recovering Fat from Bones, etc.— The 
j)rocess that gives the greatest yield of fat 
is that in which volatile solvents, such as 
benzine, arc employed ; but this j^roccss 
requires expensive plant for treatment 
of the material and for the separation of 
the benzine and oil. The simplest plant 
that is efficient consists of a large pan, which 


is provided with a lid that can be screwed 
down, and an opening that is fitted with a 
valve and lever, which can be weighted 
so as to blow ofl steam at any givtui pressure. 
The pan should be fixed over a lire, and 
should be ])artly filled with bones, etc., 
and water ; the lid should then be screwed 
down and the tire lighted. After boiling for 
two or three hours at lO-lb. or 2()-lb. i)res- 
sure, tli(‘. fire may Ix' drawn and the valve 
opened ; as soon as the steam lias blown off 
the lid can Ix' removed, and the contents of 
the 2)iin turned out ; the liipiid will con- 
tain the fat in su8])ension, and the glue (if 
the 2)an contained Ijoiies) in solution. When 



Fig. 341.— Filter for Clarifying Fat. 

the conteiits of the 2)an have; cooled the fat 
can be removed as a solid cake, and the 
li(2uid can be cvajiorated and the residue sold 
as size, or still furtlnu* dried into glue. 
If a large boiler is used it should be pro- 
vided with a. false bottom, 

and fitted at the lowest 23oint with a large 
ta2> by which the water and fat 7nay be 
drawn off ; manholes (to]) and bottom) for 
filling and em2)tying the a2)2^aratus should 
be 2n’ovide(l. 

Feathers 

Bleaching Feathers. — The simplest and 
most cflectivc 2>h'vU of d(*aling with enther 
disconnected feathers or the actual bird 
skins, in order to bleach them, is to phice 
them in a closely fitting tin-lined box and 
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fxpos<! f}.c/n 1o tlic funios of burning sulphur 
fur u h*vv hours. I'oih'ci wliifoning will 
Ihiis ])(‘ (‘usinvd. If is inij>oHsi])ln 1o l)loach 
pcrh'cl ]\' siu li (luik iuutluus us those* of the 
pcucock. 

Cleaninf^ Feathers.* To clc'nn white 
h'jifhers, (li,-., { lb. of wliite soap in 

}, gal. of hot \vaf(*r. Holding the feather by 
flic (juill, dip it in this solution, and keep it 
(licrf* lor a, few rnimit(*s ; then draw the 
tea I her through tin* eIos(‘d hand, so as to 
squeeze ogt llu*. Soap and water. Repeat 
this trealjiient several times until the 
feather appears (piib; elean ; tlu‘n dip in 
clean hot water, and then in cold. Any 
y(‘llowjicss may be. re)noved by the addition 
of a small (piaiitity of washing Idue to the 
last water. Now dry the feath(‘r in a warm 
room free from dnst, and, if cni’lijig is re- 
(piired, just licfore it is dry, take an ivory 
paper-knife, and draw flu* tnfis overthe. edge 
of it w'hih* ]»ressing tlunii with the thumb. 
.E(*ath(‘rs may lx; cleaiu'd by washing them 
in clean water, using a soft, cloth, and then 
ahsorbing tlu* water with dry plaster-of- 
I’aris. Allot h(‘r method is to wash them 
in soap and wa((*r. followcxl by clean wuiter, 
and then hy plaster. Or Ixmzoline may 
be used, finishing with plaster, if desired. 
In exirenu* cases, use* hot wat(‘r (steam is 
bett(‘r), follow' with turpentine, tlu*n with 
benzoline, using j)last<‘r last. 

Curling Feathers. (1) A vmy simple 
method is to hold llu* feath(*r straight in 
tin* h‘lt liand by the midrib and place the 
edge of an ivory paper knife or (he back 
of an ordinary knife l.ciu’ath the ])a.rbs 
ol tin* feather, as near as [lossible to the 
midrib. Press the larhs tightly on the edgi* 
<d tin* knife with tin* thumb and draw' the 
knift' and the thumb together outw’ards 
Irom the midrib, so that tin* barbs are 
sh>wly jiassed over the (xlge of tlie knife 
from tin' midrib to the extn’ine tip; at 
the Sana* tinu' move tin* knih' edge a ml the 
thumb t<»g(‘th(M' Ixickwards in a curve. 
Alter being ndeased the harbs tend to lie 
in a curve or become curled. [’ 2 ) Another 
method is a • follows : Warm an iron rod 
about 1 in. in dianu'ter by’ holding it over 
a gas tir(' tor a. bwv muiutes, and place over 
the rod a piece (d' lissiu' jiajuT ; put the. 
feather on tivsue jviper on a table, place the 


warm iron rod on the edge of the barbs, 
draw the paper and feather up from the 
table, and roll the feather round the rod up 
to the midrib ; allow to remain for a few 
moments, then release ; heat the rod, and 
treat the other side of the feather in the same 
way. In curling feathers have them slightly 
moist, and hold them on the rod till quite 
dry ; the curl will then be permanent, 
(d) Damp the feathers and place them 
in hair-curling pins for a couple of days. 
Then earefully comb out. Slightly warm 
a goff(‘ring- or curling-iron, and curl the 
harbs in batches. Shake well. If merely 
damp and out of curl, placing the feathers 
in front of a fire to dry will in many cases 
re-cuii th(*in. Black (dyed) feathers can lx; 
curled by holding them for a few se(;onds 
in the smoke of a fire. No special tools 
an; nec(‘ssary, but the work requires care 
and patieiUMu 

Ostrich Feathers.- -The plucking of ostrich 
feathers takes j)laco on the Californian farms 
soon after the birds are a year old. Pluck- 
ing is one of tlie most difficult and dangerous 
operations of ostriculturc. A few birds 
are driven into a small corral, when one by 
oik; they are pushed into a small, angulaj* 
enelosurcy and a long, narrow bag is placed 
over the bead, with a hole in the end to 
breatlu; through. Then one man holds the 
bird, while the operator skilfully clips and 
])ulls at the haithers that arc ripe. The 
bird, now blinded, becomes very tame, but 
still it is liable to kick, and the men have 
to be very careful. When a feather root 
is hurt, injury is done, tluit can never be 
remedied, ffir when a “ socket ” is pulled 
out, a h'ather cannot grow again. The 
sliort feathers are. juilled out without any 
a])])a.rciit ])ain to the creature, as they are 
ripe and would fall otf in the course of 
natun*. if* not removed otherwise. The 
heavy w'ing feathers are cut olf with big 
scissors, the feather stumps being left in 
the skin. These stumps arc ripe for extrac- 
t ion about t hree mont hs a fter plucking. The 
treatment of ostrich feathers freshly plucked 
Irom the bird begins with tying them on 
strings al)out t ft. long, singly or in bunches 
of two or three, according to their size. 
Then they are washed in soapsuds, and 
rinsed frequently, when they are ready 
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for the dyer. The dyeing of ostrich feathers 
is almost the first process undertaken by 
the manufacturer on receipt of the raw 
feathers. Having been separated and tied 
by their stems on strings, three in a picpiet, 
the featliers are washed with soap and water, 
and scrubbed on an ordinary scrubbing 
l)oard. They arc immersed in a vat of red 
dye for four hours, and then in black dye 
for twenty-four hours, though the time may 
vary according to the quality of the goods. 
The dye is steam-heated to a temperature*, 
between 150° and 180° F. Having been 
taken from the black dye, the feathers 
are again brushed and scr nibbed, and th(*n 
hung up in strings in the drying-room for 
about six hours ; the drying-room has a 
temperature of about 150° F. When dry, 
but before being removed from tlui drying- 
room, the feathers arc w('ll thrashed out on 
a board to open the flues thoroughly and 
to reproduce the dainty effect natural to 
the ostrich feather. Colour dyeing, in 
which the various tints such as light blue, 
j)ink, cardinal, etc., arc given to the featliers, 
is a much quicker jirocess, occupying less 
than one hour ; but the process of black 
dyeing as detailed abov^e is both tedious 
and costly. After dyeing comes more 
rinsing in clean water containing starch. 
Next the feathers are beat(*n on a smooth 
board until they arc free from all particles 
of starch. They are skilfully finished, and 
then graded and overlooked. This grading 
is most important, and years of practice and 
observation are required to render the oper- 
ator thoroughly competent. The feathers 
now go to the sewing department. Each 
“feather” used in the trade consists of 
several feathers sewn skilfully together - - 
tlircic, four, or five feathers, according 
to the value and thickness desired. After 
being sewn, the feathers arc steamed in 
order to allow the fibres to assume their 
natural position, and arc sent to the curler, 
who gives them that graceful sliape, both in 
fibres and stem, so much desired. From 
the curler they pass to the buncher, who 
combs them and gives them whatever 
style is demanded at the time for sale in the 
open market. 

Ostrich Feathers : Dyeing Black. — First 
soften the feathers by soaking them in a 


warm bath consisting of 1 lb. of carbonate 
of soda in 10 gal. of water, then rinse in clean 
water ; they are next dyed by soaking 
them in a bath containing 1 lb. of ferric 
chloride or nitrate in 1 gal. of water. After 
again washing, boil them till black in a batli 
pnwiously made by boiling 2 lb. of logwood 
and 2 lb. of qucrciiron liark with I gal. 
of water and straining. If a blue bhu^k is re- 
quiri'd, use 2 oz. of suljihatc of copper with 
the ferric salt. After agi.in dyeing, wash 
the featliers in clean water, dip in iin emul- 
sion made by shaking a solution of car- 
bonate of potash with olive oil, and shake 
them in the air of a warm room till dried. 
It will be advisiible first to experiim'ut on 
worthless samples of feathers. 

Ostrich Feathers : Making Plumes and 
Tips. —Plumes and tips arc made from dyed 
feathers which have been dried and well 
thrashed out ; the fi'athers arc cut off 
the strings on which they are dyed and then 
sorted according to size. By placing tlu^ 
feathers on boards graduated in inches, this 
sorting becomes easy work. The feathers 
are trimmed, the sti'ins shortened, and the 
h(‘ad of the feather is trimmed off, the 
trimmed feathers bi'ing piled between ver- 
tical sticks according to their size. Then 
the feathers are gra.(h*d according to quality, 
sizes being equal, and are put together ready 
for sewing. A single ostrich feather, unh'ss 
it is of exceptional quality, has not the num- 
ber of flues to give to it the mass which 
constitutes, jicrhaps, the chief beauty of a 
good feadher. Hence, it is customary to S(*w 
several feathers into om*, to do which it is 
necessary, however, to r(*move the. greater 
portion of the quill. A girl splits the 
feather into tw() jiarts, a proci'ss known as 
“ parrying,” although sometimes, instead 
of splitting the f(‘ather, oidy the quill is 
sliced off. ddie ordinary grades of ostrich 
jdumes and tips contain three or four 
fcath(*rs, whilst the finest contain five or six. 
The feathers are jdaced one upon the other, 
and stitched along the stems at intervals 
of an inch, tin* outer heather of all having 
the stem intact, and the others being 
sewn down upon it. The feather is next 
“ stemmed,” that is, a stem of wire is 
sewn to it, and then it is curled. The 
curled plumes then , undergo the process 
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of “ tins consisting of turning 

ov<‘r th«‘ lu'ad of tin* feather so that the 
flues arf! Ijeavily rnassecl. Ti])S arc made 
in tlif! sanie way as ])lumes, exce])t that 
their en<ls are heiit over more, and the 
fejitliras Jire winal thna* in a buneli. 

Purifying Bed Feathers. Baking is only 
|)o.sil)l(‘ for eliieken and turkey feathers. 
The fealhers of all a(jUati(; birds r(‘quire 
frealjuent, t(} gel rid of the gr(‘asy im- 
j)iiiiti(‘s. fn the absence of j)ro])er puri- 
fying and teasing machinery, tlie following 
method can be adopt »*d : Mak(‘. up a bath 
<d IJ gal. of cold water, and in this dis- 
solv<* '2 lb. of alum, 2 lb. of cream of tartar, 
and 1 lb. of washing soda. Place tin* feathers 
in I his and allow tostaJid for thn*(‘ days, then 
wash tlnmi in chsin wa.t(‘r. Now make a 
hath of .‘I oz. of chloride of lime and cold 
water. Place the feathers in this for a few 
hours, then rins(‘ in clean water and dry 
on ji, win*- grid. The nu'thod of chaining 
and disinlecting bed feath(‘is is to placi* 
them in a cylindi'i* of wire gauzi* ca])able 
of being revoKa'd. Tin* feathers an*, thus 
submilled to tin* action of a, current of hot 
air, which not only ch'ans them but at the 
saim* linn* (h'siroys diseasi* g(‘rms. Failing 
this, the leallu'rs will ha,V(‘ to la* waslu'd 
in Weak soda and wat(*i', th(‘n in carladie aehl 
and water, and linallv dri(*d. 

felt 

Cementing Felt to Iron Rollers. - 'to make 
a cement for lixing fell In inm rollers, 
covei’ glm* wit h mod(*rat(*ly si rong ac<“tic, acid 
instead of with wafer, and treat it as for 
ordinary glue. Another <*ement is made 
by dissolving 2 ]»arts id' shellac and 1 part 
ol Veniei* lur|)entine in 7 ])aits of methv- 
lat(*d sj)irit. For a linn hold tlm cvlind(‘rs 
shmdd not la* ijuile smooth; it mav be 
<|esira,ble to rouiila*!! tlu’in. 

Cementing Felt to Leather. A solution 
<d' sheltie will la* suitable, 'to make this, 
tak«' 1 part of orange shellac, and to it add 
- parts of nu*thylaled spirit, stirring till 
the wlu)h' la'conu's a j)ast(' ; more sjurit 
may th(‘n la' edihal until a. thick fluid is 
obtamed. I his mati'rial may be spread with 
a '^lifT brush Ujaui the leather, and then 
lelf e\po.s(*d for a sln)rt time until it be- 
comes “taikx/' win 11 tl'.e f.-It niav lie 


pressed on. After a time the cement 
becomes very hard. 

Felt Hats (see Hats). 

Proof for Felt Hoods. — The spirit proof for 
felt hoods is made by dissolving 7 lb. of 
orange shellac, 2 lb. of gum sandarach, 4 oz. 
of gum mastic, and ^ lb. of resin in 1 gal. 
of methylated spirit, and mixing with it 
1 ])i. of copal solution. 

Removing Stiffening from Felt. — If the 
felt be steeped in methylated spirit for 
about twenty-four hours, the spirit will 
b(‘Comc quite brown, and on squeezing the 
felt and drying, it will be found to be quite 
soft. 

Fern, Preserving {see Leaves) 

Field Glasses (see Optical Glasses) 
Files 

Cleaning and Renovating Files.— FiU‘s 
recpiire ch'aiiing often if the maximum of 
work is to be done with th(*m. The filings 
“pin” and lodge so firmly that a brush 
will not remove them, and fliough pinning 
may he obviated hy rubbing the file with 
chalk, tin's ri'ducos tlic bite of the file. A 
elialked file jirodma's a fine, smooth surface* ; 
but the same, result is obtaiiuiblc hy using 
a. liner out file, as the action of the chalk 
is merely to prevent the teeth cutting 
Ireely. .For use on fibrous metals, files 
may be oil(*d lightly to prevent pinning, 
hut the oil would glaze tlie. surfaces of iion- 
librous metals, rendering them more difh- 
cult to cut. Oil is removed from a file by 
chalking and ])rushing. When files an*, 
choked with greasy dirt, lead, tin, solder, 
etc., Imil them in a strong solution of caustic, 
soda, (wliich will dissolve all these impuri- 
ties), tlieii rinse in water, scrub well with a. 
Jile-ca.rd, wash in liot water, and dry ofi 
<piiekly. If the teeth are choked with sueli 
metals as copper and soft brass, first treat 
as abov(' directed, th(*n immerse in a pickle 
composed of nitric acid 1 pt., muriatic acid 
] gill, and water 1 gal. If the teeth are 
blunted, an immersion in the above jhckle 
will rough tlie worn edges and enalde more 
service to lie got out of the hies. It is 
advisable to dip them in the caustic soda 
solution after they have, passed through 
the acid pickle; then rinse in hot water 
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to prevent rapid rusting. Another method 
of renovating the files is to place them in a 
trough containing good paraflin oil. Let 
them remain overnight, and then brush 
them with an ordinary file-card. This 
will remove grease and dirt. If they arc 
worn out, the best plan will be to have 
them re-cut. 

Testing Files. — A simple test for files — to 
determine which of two flat flics is the 
sharper --is to lay a small bloc.k of metal on 
the first, then upon the second, and try at 
what angle the file can be held without (he 
block sliding off. The file which can l)e 
held at the greater angle is, of course, th(^ 
sharper of the two. 

Tools made from Old Files. — Tools made 
from old files arc often of extremely good 
(juality. Although the quality of st(‘(d 
used in the manufacture of files varies 
greatly in different mak(*s, yet the majority 
of files are made of a fairly good grade, 
and may thereforcj be used for any pur- 
pose for which tool steel is re([uired. (\>m- 
pletc sets of car 2 )en(<‘rs’ cliisels from J in. 
to 2 in. may be made from old flat files. 
Files may also be used to make scrapers 
for frosting, etc., chis(^ls for hand fooling, 
where a ni(;e finisli is desircul on any metal 
surfa(;e, and many otlier artich's of similar 
sliapc. Small round files make excellent 
scribers. Place oin^ inside a coil of insu- 
lated wire through which a current of elec- 
tricity is passing; then if it is suspended 
carefully by the centre, so that it will just 
balaiKie, it forms a perfect compass needle 
pointing to the magnetic, pole. Larger 
round files may be used for c(mtrc punclies, 
cape chisels, nail sets, etc. Scpiare fil(‘S 
make good cold-chisels, screwdrivers, key 
starters, caulking chisels, broaches, etc. 
Knife-blade files, as the name implies, can 
be ground into extra-fine knife blades. 
The old files arc already hard, and if tliey 
can be ground to the desired shape without 
starting the temper, it is inercly necessary 
to draw the temper to the proper degree, 
when the tool will be ready for immediate 
use. The editor of an American tech- 
nical paper from which the above is taken 
points out that the author’s experience 
differs radically from that of most mechanic.s, 
who have the idea that nearly all files are 


made of poor stock, high in carbon, and for 
that reason unfitted for chisels, centre 
punches, screwdrivers, and tools of that 
class. 

Using Files. — According to the “ Bazaar,” 
there is a vast difference between the 
amateur and the professional mechanic work- 
ing wit h a heavy tile. The latter will removo 
in the same time as the former about twice 
as much metal with about half the exertion,, 
and that with a file which is more worn. 
The reason is that the amateur uses only 
the power of his arms, whilst (he mechanic 
only uses his arms and hands for guiding 
tlie file. His ])ody applies the power. Tlie 
mechanic when using a lieavy file liardly 
moves his arms at all. He holds tin' file 
at a certain distance from the body, and 
swings from the hips, with his weight on 
the file, kee])ing it at the same distance 
from his body at tlu' end of the stroke 
as it was at the beginning. His wrists k(*(‘p 
the file level. When a new file is set to 
work, the curled (‘dg('s of tin* burrs which do 
duty as teeth conu' in contact with the 
work, and, as might be exp(‘ct(‘d, from 
th(‘ir shape's, (hey do not give the. best 
possible cutting effect. Be'ing ve'iy thin 
and fragile' tlu'y are' soon broken or worn 
a.way, leaving a. more^ or less sharp cutting 
etlge', and it is during this l)reaki ng off of 
the curb'd ti])s that the ra.te‘ of emlting 
graelually ineuease's to a maximum. Some', 
make'rs now use^ a sand l)last fe)r the* pur- 
pose of taking off the curh'd tips of the 
teeth. This proeluces a tile' wliich starts 
work with its maximum sharpness, but 
at the e*x|)cnse of a e'e*rtain portion of its 
life'. 

Filters 

To make a. small tiltew for purifying wate‘r, - 
])rocurc a large*, cartheuiwarc flowe'r-pot, 
well c.le*an it, and tlx a piece e)f glass tube 
in the liole at tlie bottom. Put in a laye'r 
of ve'iy small gravel (fliiit p(‘])])les for pre*- 
ference) ; upe)n this place* a layer of fine 
clean sand, and over that a layer of granular 
animal charcoal al)out 4 in. el cop. Above 
all place another layer of clean sand. The 
filter may be supported on a large jug or 
other suitable recepUicle, anel the water run 
in at the top. Plenty of water should first 
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])(t run til tlu* liifur so tluit tlic sand 
jind oli.iTroiil ui.ty scftlo down proporly 
find flio liltui* iH’cornc ; it will be 

working ut its bust when the vv'jitei bills only 
in droj>s. Ki,^^ -ll-^ .diows a liMudy filter made 
from Ji l:ir^o‘ liower-])o1, in wliicli are plaeed 
first some p(‘hl)l(‘s, fi(‘xt some powdered cliar- 
eo;il, and tliuii some silvm' si.nd as shown. 
T}if‘ pebbles can be picked up in the. road 
anywlien*. Ihilveris(‘, th(‘ ehareoal by placing 
ill som(‘. brown pap(M‘ and lieatirig with a 
li(>a.vy hammer. A fiieee of thin lioard' 
is jml in ovm- the sand to prevent its dis- 
t nrbaiiee, while jiouring in the water. Waiter 



Fig. 342. — Simple Water Filter. 

from an iron punij), thick and rusty, comes 
out with the colour and brightness of dis- 
tilh'd wat<'r. .Vnotlu'r sinijile filter is made 
as follows : Procure a., large' flower-pot and 
chip the hoh' in the bottom so that the 
corner of half a. stock brick may projei*t 
through it. Ib'i'ak sonu' stock briedcs into 
])ieces about the size of a marble, and about 
two-thirds fill the pot with tih’se pieces. 
Then soak the ])i)t in a pail of water for 
twenty- four lioiirs, drain, and dry. Tlui 
tllter will now he. ready. In use, liang up 
tlu' pot so Miat the water to be filtered drops 
into it, tin* lilten'd w.Ti'r dropping through 
into a. pail brlow. The tiit.er will reipiire 
an occasion d, eh', using. 

Cement for Water Kilter.- ->[ake a paste 
of white of egg and brndy powdered quick- 
lime and apply it at once to the crack; 


also apply a little of the cement to a piece 
of tape and press this over the crack. Allow 
the filter to stand empty a few days till 
the cement hardens. 

Charging Household Filter.- -In the older 
forms of filters, cliarimal was used for 
charging. The general method of filling 
is first almost to fill the compartment 
between the two perforated plates with 
coarsely ground animal charcoal, and on this 
place a layer about -J in. deep of fine pure 
sand. The charcoal should first either have 
lieon sieved to remove the dust, or, before 
using, it should be washed several times 
with water. The cost will be about 2s. 
Bear in mind tliat liouseliold filters do not 
as a rule purify water much, if at all, if it 
has already been filtered by a water com- 
pany ; and unless filters arc frequently 
cleaned out tlioy may render the water 
worse than it was previous to being passed 
ill rough. 

Filter - paper. — Strengthened filter - paper 
is made by dipping ordinary filter-paper into 
nitric acid having a specific gravity of 1 *42 ; 
on washing and drying the paper it becomes 
a tissue of remarkable projicrties. It shrinks 
a little in size and weight and leaves a 
diminished ash on burning. It does not 
yield nitrogen, and does not affect in even 
the shglitost degree tlio liquids traversing 
it, whilst at the same time its filtering 
pro})erties arc not deteriorated ; this con- 
trasts very vsatisfactorily with filter-paper 
“ paT(;hmentcd ” liy treating with sul- 
pJiuric acid. The paper is very jih^^ble, 
but it may be handled whilst wet without 
tearing ; it is thus particularly adaptiMl 
for filtration under pressure or exliaust. 
A strip of ordinary white Swedish paper, 
I in. wide, will sustain a load of from 8 oz. 
to 12 oz. ; after treatment with the nitric 
acid it will sustain from 84 oz. grns. to 
87 oz. o drills. 

Fire 

The heating effect of a fire in an open 
fireplace is not generally understood. Open 
fireplaces warm by radiation. The radiant 
heat from the fireplace is tlie most cheerful 
and pleasant form of heating, and is held 
to be the healthiest ; also the powerful ven- 
tilating action of the heated chimney flue 
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is a strong point in its favour. This form 
of heat warms the walls and furniture of a 
room, hut leaves the air comparatively cool. 
No impurity is added to the air of a room, 
practically any kind of fuel may be em- 
ployed, and no skilled attention Ls needed. 
Another important point in favour of the 
open fire is that it may be so constructed 
as to warm the air in its passage into the 
room. The open fire also serves the double 
purpose of heating and cooking. There 
are some important disadvantages, however, 
of the open fire. It is an extravagant 
method of heating, a large proportion of the 
heat being lost by jiassing up the chimney. 
There is also a considerable loss from 
imperfect combustion, the unconsumed car- 
bon passing away as smoke, and it is to this, 
in a great measure, that the smoke nuisance 
is due. Some of the air from the room is 
us(kI up, for the combustion of the fuel ; 
also considerable dust and dirt arc pro- 
duced by the burning of the fuel. The heat- 
ing is unequal at different distances from 
the fire, the effect lessening as the square of 
the distance — that is, the heat at d ft. from 
the fire is only a ninth of that at 1 ft. A 
long room cannot, therefore, be properly 
heated by one fire ; whilst if the fireplaces be 
multiplied, the heat in their vicinity is ex- 
cessive. This is, however, in some cases 
an advantage, as all people do not like 
exactly the same degree of heat. The posi- 
tion and construction of the fireplace have 
an important bearing on the question of its 
efllciency, and by the exercise of skill in 
these respects, some of the defects men- 
tioned may be to some extent obviated. 
It is somewhat difficult, also, to regulate 
the heat from an ordinary fire, and the inrush 
of cold air into the room towards the chimney 
which a fire induces often causes draughts 
— especially along the floor. The above 
is part of a model solution by Frank Hewitt, 
in the Sanitary Record,*’ to an examination 
question. 

Charcoal Fire. — Starting a plumber’s char- 
coal fire in a private dwelling is often annoy- 
ing to the occupants. A method that works 
very satisfactorily is to cut ofi about an 
inch of a candle, setting it in the centre of a 
grate and carefully building up small pieces 
of charcoal around it. In this manner the 


fire pot can be filled, and in about five 
minutes after the candle is lighted the fire 
will be nicely kindled and ready for heating 
a pot of solder or the soldering-bit. 

Cleaning Fire-irons.— The best way to 
(dean rusty fire-irons is to saturate them 
all over with good sweet oil, and let them 
stand a day or two to allow the oil to soak 
into the rusted portions. Then with coarse 
emery powder, or coarse emery cloth and oil, 
rub until the rust stains arc i*en\ovcd. This 
•must be done thoroughly or the rust will 
break through again. Polish with fine 
emery powder, then flour emery, and finish 
off with putty powder. The work can be 
done much more easily if a buff wbccl is 
available. 

Fire Extinguishers : Liquid. — A liquid 
for extinguishing fire may be made by 
mixing together the following solutions in 
the order named : (1) I part of ammonium 
chloride in 100 parts of water ; (2) 1*75 parts 
of calcined, powdered alum in 50 parts of 
water ; (3) 15 parts of powdered ammo- 
nium sulphate in 25 parts of water ; (4) 
10 i>arts of sodium chloride in 200 parts 
of water; (5) i-75 parts of sodium car- 
bonate in 25 parts of water ; ((>) 22*5 parts 
of liquid water-glass. While this mixture 
is Still yellow and turbid, add 100 parts of 
water, and, when the precipitate has settled, 
decant into glass containers. Ammonia 
water as a fire extinguisher has often proved 
successful. In one case, when the vapour 
from 50 gal. of petroleum s]>irit, contained 
in a tank, caught fire, a gallon and a half of 
ammonia water thrown into the flames 
almost immediately put them out. 

Fire Extinguishers : Powder.— The follow- 
ing would form viuy elliciont dry powders 
for extinguishing tires : (1) Sulphate of 

ammonia 8 parts, carbonate of ammonia 
3 parts, boric acid 3 parts ; mix, (2) Am- 
monium cliloride 15 parts, boric acid 0 
parts, borax 3 parts ; mix. All these sub- 
stances should be in the state of fine powder. 
Dry powder fire extinguishers were much 
advertised at one time, but in a presidential 
address delivered before the American 
Society of Mechanical Engineers, Mr. John 
R. Freeman said that the chief reason why 
these long tin tubes of powder have become 
popular is that they can be manufactured 
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for about 5d. oach, and that they retail as 
high as l*2s. ^id. earli. They are nearly all 
eornposed of common l)icarl)onate of soda, 
frequently disguised by the admixture of 
a liltle cheap (‘olouring matter, like Venetian 
red, ami jjio vented from caking by the 
a<ldition of starch. Samples of everything 
of this kind that Mr. Freeman could find 
W(U‘e purc,has(‘d in the ordinary channels of 
trad(^ hy ditlerent ])arties, and the respective 
groups of samph's were analysed by three 


Fire, Gas (see Gas). 

Fire Gilding (see Gilding). 

Firelighters 

Composition Firelighters. — The material 
that is used for mixing with sawdust for the 
manufacture of firelighters is common resin 
or a mixture of resin and tallow. This 
material should he melted in a set pot and 
the sawdust stirred in. The firelighters 
are made by pressing the mixtiiire in moulds ; 
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Figs. 343 to 347. - Five Forms of Wooden Firelighters. 

dilferi'ut I’heniists, in order to fortify Mr. or the mixture is rolled into a cake on a 
hreemaii against the possibility of wronging fiat plate and the firelighters stamped out 

anyone tlirough a mistake in the anal\ses. with a metal cutter. Usually about a dozen 

H'‘ had samjih's sealed up and retained for are stamjied in one piece with depressions 

further analyses should anyone question between the pieces to allow of their being 

his figures. Mr. lueeman had tests made eJisily broken off. There is no cheap method 
of sc \ era I of them and found them of doubt- of making firelighters out of sawdust and 
fill value on even tlu' smallest fires, and shavings. The cost of binding and the 

worthless for a fire in free ventilation, extra labour and plant involved in the manu- 

(K'licrally considered, he would recommend hicture of composition firelighters of any 

mbbish heap, kind make them nearly as expensive (in some 

laus ol water are, in his opinion, lar more cases more expensive) to produce as pro- 

pcrly made wooden ones. They are, besides, 
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less clean to handle and to stock. One 
of the best composition firelighters is made 
by saturating the sawdust and chopped shav- 
ings with only sufficient resin to make the 
various particles stick together. The mate- 
rial is then placed on a long narrow' belt of 
tough paper. The edges of the paper are 
rolled up about the sides of the material, and 
gummed together at the top, just as in 
cigarette making. When the resin has set 
hard, and the roll has bccorhe stiff and 
strong, short sections are sawn off, at the 
ends — like cutting pieces off the end of a 
pole. Both sides of the discs are then sealed, 
to prevent any part of the interior from 
falling out, by being floated over a shallow 


of copper w'ire is attached to this. The 
firelighter is immersed in paraffin oil over- 
night, and by the morning will absorb 
enough oil to burn for fifteen or twenty 
minutes, with a flame sufficient to kindle any 
ordinary fuel. 

Wooden Firelighters. — Figs. o4.‘] to ‘loO 
show a few' of the simplest forms of wmoden 
firelighters. If firelighters are to be made 
for the pur[)ose of sale, care must be taken 
not to infringe existing patents. The pat- 
tern shown by Fig. .“ilt is the subject of a 
patent. The pieces in Fig. .‘145 are joined by 
a wooden peg. In Fig. .‘>4() a string or wire 
binding is employed to keep the various 
pieces in position. Fig. d47 consists of three 



Figs. 348 to 350. — Three Other Forms of Wooden Firelighters. 


tray of resin. Tar is sometimes added 
to the. resin or used in place> of it, and the 
saturated composition pressed into brick 
form while hot. Chopped straw and moss 
are also used in conjuiudion with sawdust. 
The soaking mixture may be varied indefi- 
nitely. Wood creosote oil may or may not 
be added to the resin, and petroleum fat may 
form 20 per cent, of the liquid employed. 
In making composition firelighters, be 
(‘areful not to infringe patent rights, which 
in this class of fuel arc very numerous. 

Paraffin Firelighters.— A paraffin firelighter 
is made by mixing refractory clay witfi one 
half of its bulk of sawdust ; the mixture 
is then moulded into an oval mass a little 
larger than a hen’s egg, and with four grooves 
running lengthwise. The lumps are then 
burned, and in the process of burning the 
sawdust is destroyed, leaving a porous mass 
of fireclay of great refractoriness. A handle 
10 


or more sets of sticks, as shown, the interior 
l)eiiig filled up with shavings or other com- 
bustible material, and the whole bound or 
nailed at the corners. In Fig. 550, in a block 
originally solid, a hole is pierced through 
the top, and a wide groove made along the 
bottom. These, recesses are filled with 
tow, shavings, etc. Most firelighters aie 
dipped, partially or wholly, into a hot solu- 
tion of resin and turpentine. Crude paraflin 
and crystal oil, carbolitJ acid and resin oil, 
and even tar and pitch, are also used ; 
but generally resin is preferred. 

Fireproof Materials and Fireproofing. 

Fireproof Coatings.— Reputed fire-proof 
coatings can be made as follows : (1) Mix 
together lOJ pt. of freshly slaked, well- 
sifted lime, i£- pt. of powdered salt, and 7 pt. 
of water; boil, and carefully remove the 
foam. Slowly stir in 6 oz. of alum, 3 oz. of 
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powdered green vitriol, 4^ oz. of potash, and 
about 4 lb. of fine sand or sifted char- 
coal. (2) Incorporate 25 parts by weight 
of ground heavy spar with 1 part dry zinc 
white, and stir in 20 parts of water, and 
lastly 25 parts of painters’ water-glass. 
This must be stirred before use, and two 
or three applications arc necessary. (5) 
Dissolve 3 parts of alum and 1 prt of green 
vitriol in 0 parts of water, and with this solu- 
tion coat the woodwork twice. The surface 
thus prepared should then receive two appli- 
cations of a mixture of crushed and sifted 
potters’ clay and water. 

Fireproofing Tissues. — Four methods of 
fireproofing tissues, foi which prizes were 
awarded at tlie Berlin Exhibition of means 
for the prevention of accidents in indus- 
tries, etc., are as follows : (1) For light 
tissues : Forty parts, by weight, of ammo- 
nium sulphate, i2-| parts of ammonium car- 
bonate, 10 parts of borax, 15 parts of boric 
acid, 10 parts of starch (or 2 parts of dextrin 
or gelatine), and 500 parts of water are mixed 
together, heated to 30^^ 0., and the material 
impregnated with the mixture, centrifugated 
and dried, afterwards b(;ing ironed as 
usual. A quantity of this mixture, costing 
about 2d., is sufficient to impregnate 15 sq. 
yd. of material. (2) For curtains, theatrical 
decorations, wood, etc. : Ammonium chlo- 
ride is mixed with as much floated chalk as 
is required to give consistency ; it is then 
heated to 50° or 00° C., and the material 
coated once or twice wilh it by means of 
a luush. A quantity costing about 2(1. 
or 2.Jd. is suflicient to coat 5 sq. yd. (3) 
For cordage, straw matting, cloth, etc. : Five 
parts, by weight, of ammonium chloride, 2 
parts of boric acid, and 1 part of borax 
are dissolved in about 30 parts of water. 
In this solution, which is raised to a tem- 
perature of 100° C., the material is laid 
for fifteen or twenty minutes, and is then 
squeezed and dried. (4) For paper : Eight 
parts, by weight, of ammonium sulphate, 3 
parts of boric acid, and 2 parts of borax 
are dissolved in 100 parts of water, raised 
to a temperature of 50° C., and the paper 
coated with it. 

Fire-^resisting Cements. — Asbestos putty 
is a fireproof cement ; it should be kept in 
air-tight tins, but if the tins must be left 


open, float on top of the putty a little linseed 
oil. Asbestos putty which has become 
hard can be softenecl with linseed oil. Fire 
cement should be kept in the condition it is 
in when first made or purchased from the 
manufacturer. Some kinds of cement re- 
quire to be kept quite dry, while others 
should be placed under water. The follow- 
ing is a very good fire-proof cement. Take 
some magnesite and reciuce it to a very fine 
powder with a mortar and pestle, or other 
equally certain method. Next make 
up a mixture of china clay, 28 lb.; 
barytes, 14 lb. ; silicate of soda at 100° 
Twaddcll, 8 liquid oz. ; water, 4 oz. ; 
borax, 1 oz. To use, take 1 lb. of the mag- 
nesite, and add 3 lb. of the clay mixture ; 
add a sufliciency of water, and use imme- 
diately. The following is another good 
cement : To 4 parts of thoroughly dry 
and powdered clay add 2 parts^of fine iron 
filings free from oxide, 1 part of peroxide of 
manganese, I part of sea salt, and | part 
of borax. Mix them thoroughly, reduce 
them to a. thi(‘k paste with water, and apply 
quickly. 

Fish Glue (see Glue) 

Fishing: Nets, Tanning (see Tanning) 
Fixatives 

Various inexpensive sizes are in use for 
fixing drawings : (1) Thin water starcF, 

mixed as a laundress mixes it, but of such a 
vstrength as, to form a thin jelly when cold ; 
(2) Rice water— that is, water in which rice 
has been boiled ; (3) Dissolved isinglass, 
much diluted. Pencil drawings, if small, 
can be immersed for a few moments in any 
one of the above solutions ; for larger 
drawings the solutions may be applied with 
a broad camel-hair brush, but the safest way 
of aj)plying a fixative is to blow it on with an 
ordinary scent spray. On chalk or charcoal 
drawings, which are easily smudged, tlu^ 
solution may be sprinkled from the brusK 
a comb being used to produce the “ spurts.” 
An old mode of fixing is by brushing stronger 
isinglass water, quite warm, over the back 
of the drawing. A preparation for fixing 
drawings can be bought from any dealer 
in artists’ materials. Pencil drawings may 
be fixed by washing over with skim milk. 
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One pint of methylated spirit to 10 oz, of 
clear resin is another suitable fixative. A 
fixative for drawings, etc., is made in Ger- 
many by dissolving 2 parts by weight of 
Bhellac and 1 part of sandarach in 47 parts of 
spirit of wine. The following method has 
been advised : Dissolve some isinglass in 
boiling water, and with a spray producer 
blow on the drawing until it is damp all over 
from the spray. Afterwards dissolve some 
parchment size, or Young’s patent size-— 
which can be obtained from most oil and 
colour shops — in hot water in about equal 
proportions, and go over the water colour 
with a broad camel-hair brush when the 
isinglass is thoroughly dry. The picture must 
be carefully sized all over, for if any part is 
missed the drawing will be spoilt in the 
varnishing. A satisfactory method of fixing 
smoke pictures has yet to be discovered. 
Possibly the best fixing solution is rice water 
dr a weak and warm solution of starch, whic.h 
should be sprayed over the surface of the 
picture. A scent diffuser may be used, or 
the very inexpensive piece of apj)aratus that 
is sold for fixing chalk drawings. This 
apparatus consists merely of a piece of brass 
tubing which sinks into the solution, a stream 
of air blown over the tube causing a fine siuay 
to be distributed. When this solution is 
dry it binds the particles of carbon to the glass 
and still preserves the matt surface ; varnish 
or gum instead of starch would, of course, 
give a polished surface. The most satis- 
factory way of preserving the picture would 
be to dispense with the fixing, and, instead, 
glue a neat strip of thin card around the 
('dgc of the glass (smoked face), lay a sheet 
of transparent glass on tlie smoked surface, 
and bind up the two glasses together like 
a lantern slide. 

Flash-lamp Battery {see Electric 
Batteries) 

Fleas, Ridding: House of 

Carbolic powder would be useful ; but if 
the fleas come up through the crevices in 
the floor, obtain some crude liquid carbolic 
acid and with a feather carefully cover all 
the crevices with carbolic, so that there 
can be no opening through which the fleas 
can come. This should be done every two 


or three weeks until the fleas are exter- 
minated or driven away. Keating’s insect 
powder may be sprinkled about in various 
directions, even on the beds and bedclothes, 
because the powder is not harmful. A little 
time may elapse before, in spite of vigorous 
measures, the fleas are exterminated, be- 
cause they are breeding somewhere all the 
time. 

Floor 

Cleaning Oily Floor. — Wash and scrub the 
floor with benzoline ; then mix 1 lb. of quick- 
lime and 1 lb. of soda in a bucketfixl of hot 
water, and with this well scour the floor. 
A little Calais sand may also be used witli 
advantage. By adopting this method the 
oil can be easily removed, providing it has 
not penetrated through the wood. 

Cracks in Floor. — To stop floor cracks 
between boards, preparatory to painting or 
staining, there has been recommended a filling 
made of newspapers torn to shreds, soaked 
in water for twelve hours, and boiled for three 
or four hours. To each gallon of batter 
made in this way there must be added 1 lb. 
of flour made into paste, J lb. of glue, and 
two tablcspoonsful of ground alum. The 
whole is boiled together for ten minutes, 
and is then ready to be applied. 

Polishing Floor. — Before polishing floors 
that arc only occasionally used the usual 
plan is first to stain the floor boards, if 
these are of common spruce or white boards ; 
oak or maple boards do not require such 
treatment. Generally, white boards arc 
stained brown or in imitation of dark walnut 
or oak, and one pennyworth of perman- 
ganate of potash dissolved in 1 qt. of water 
will produce a useful shade, which becomes 
darker with each successive application. 
The floor should first be cleansed and freed 
from grease by washing with water in which 
a lump of common washing soda has been 
dissolved. When dry, any nail holes or 
cracks may be filled with putty that has 
been coloured to match by adding a small 
quantity of brown umber. One or more 
coats of brown hard spirit varnish may then 
be carefully laid on ; or use one coat o 
good oak varnish, which, however, is longer 
in drying hard. There are also several 
combined stains and varnishes whereby 
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the floor is stfiinod and vaniisliod at one 
operation, the eliief disadvnntaf^e being 
that each successive application makes 
th('. floor darker. There are also several 
floor-polisliing f)reparations, foremost being 
Itonuk, whicli is easy of application if one 
of the firm’s special brushes is used. A 
sim})le. preparation is made by dissolving 
I lb. of shellac, in 1 qt. of methylated spirit 
a,nd adding as much dry brown umber as will 
inqiart a good colour ; apply with a large 
camel-hair ])rush or a hog-hair Imish that 
has previously been worked down by use 
for some other purpose. 

Removing Paraffin Oil from Floor-boards. 

The best thing that can be done is to place 

a lay(^r of dried sawdust over the boards 
and leave it on for some time in order that 
th(! ex(;ess of the oil may be removed. The 
boiirds should then be scrubbed pretty fre- 
quently with hot water and soft soap ; 
that and the natural (‘.vaporation will even- 
tually remove the parallin from the boards, 
but it will require time. 

Soundproofing Floor. -—Remove the floor- 
boards, and nail i-iti. by 1-in. fillets along 
both sides of the joists as close to the ceiling 
laths as ])ossible without injuring the 
ceiling. Then get some ;i-in. rough board- 
ing and cut in between the joists, each end 
lying on the fillets already fixed ; the entire 
length 4' must be covered with boarding. 
Then fill the space between the boarding and 
the umhu* side of the lloor with line deal 
sawdust. Tluj lloor -boards are then refixed. 

Staining Floor. —Information on this sub- 
ject is given in the paragraph, “ Polishiug 
Floor,” al)ove. Staining a floor all over 
has advaaitages, says W. Fourniss in the 
“ Decorator.” After the staining has been 
vaaaiisluHl, or, better still, polished, the 
floor can lie easily and constantly cleaned. 
Moreover, the rugs and squares of carp<'t 
laid down to add comfort to the feet can 
be l)eateu daily. A carpet nailed down on 
the lloor right up to the skirting looks 
coininoiiplaee, and lies there to accumu- 
late dust underneath till the spring clean- 
ing (‘omes round. Even when a carpet 
is nailed down, s<) as to be {inner to the 
tread, it need not roach the skirting, but 
room may be loft for a border of either plain 
or oMiamental staining. The deep, rich 


quality of the stained part agreeably con- 
trasts with all other colour in the room. 

Floor Coveringfs 

{See also ‘"Carpet.”) 

Cementing and Pasting Linoleum. — Experi • 
once has shown that the cementing of lino- 
leum to wood floors results in dry rot, owing 
to its impervious nature and to the air 
being quite excluded when the edges are 
cemented. However, the practice is fairly 
common. When covering stone floors it 
is the usual method of proceeding. A very 
strong cement, suitable for cementing lino- 
leum to wood and stone floors, can be made 
by dissolving 1 part of garnet shellac in 2 
parts of methylated spirit. If this is too 
stiff, thin with a little more spirit. The 
mixture should be as thick as treacle. This 
cement is quite waterproof, and is therefore 
unaffected by damp. Another cement can 
be made of 2 lb. of pitch melted with 1 lb. 
of guttapercha ; apply with a brush. A 
vstronger cement is made by dissolving 1 oz. 
of indiarubber (pure) in 12 oz. of benzole, 
then adding 20 oz. of powdered shellac. 
This must be heated very cautiously over 
a steam pipe and away from fire, or there 
will he a flarc-up. When all is dissolved, 
apply with a brush. Only the edges of the 
material want cementing. As a cold lloor 
will chill the cement, warm it with a blow- 
pipe flame or by drawing a hot iron along 
whore the edge of the material rests. Apply 
the cement there, and press the material, 
also cemented at the edges, down in its 
place. A chalk line could be drawn along 
the margin of the material, and a border of 
cement applied inside it, say, 2 in. wide. 
The edge of the material could then be given 
a similar coating, and the two would stick 
well when brought together. For wood 
floors, good results have been obtained with, 
cements having a foundation of good glue ; 
but these solidify on cooling, and must be 
heated before application. A good cement 
of this variety is made up of glue 2 parts, 
black treacle 1 part, and pitch 1 part. 
Having soaked the glue overnight in cold 
water, boil up and add the treacle ; then 
break up and melt the pitch, and add to the 
other mixture while hot. When cool, it 
is ready for use. By adding a small quan- 
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tity of bichromate of potash, the mixture 
will be almost insoluble after it has set ; if 
this is done, care should be taken not to pre- 
pare more than is wanted for immediate 
use, as it will not work up a second time. 
Stone and tiled floors require fluid or semi- 
fluid cements. Dextrin is the foundation 
of some of these, and may even be used alone 
in places that are not too dry. To obviate 
the separation that usually arises through 
excessive dryness, add ^ lb. of glycerine 
to 1 lb. of dextrin. Mix them well tog(‘ther, 
putting in also a few drops of oil of cloves to 
l>revent decomposition. For pasting lino- 
leum to iron stairs, there has been recom- 
mended a preparation made by dissolving 
a mixture of glue, isinglass, and dextrin in 
water, heating, and then adding turpentine. 
The linoleum is weighted until tlie cement 
is dry and hard. 

Hardening Floorcloth. — Holes or impres- 
sions in soft floorcloth should be filled up 
with a mixture of equal parts of boiled oil 
and varnish made to the consistency of putty 
by adding a little powdered whiting, which 
may be tinted to match the floorclotli by the 
addition of a little dry colour. When this 
is thoroughly dry, two coats of hard church 
oak varnish should be giv(ni ; this will 
harden the surface of the cloth. The varnish 
should be allowed to dry for about fourteen 
days before anything heavy is jilaccd on it. 
If floorcloth is varnished once a ye*ar, it will 
be found to be as durable as good quality 
linoleum. 

Laying Linoleum. —Linoleums and floor- 
cloths, also known as oilcloths, arc not ofte»i 
planned to fit. When they are planned, 
the method adopted is that shown in a later 
paragraj)!!. The roll is generally taken to 
the house, and the plan chalked on the 
inaterial. The borders, if any are required, 
are first laid, cacih corner being cut to a 
clean mitre with a specially shaped lino 
knife (Fig. ‘>51); this should be kept well 
sharpened on a piece of emery cloth glued 
on a block of wood. When the borders are 
(Ut to fit, cement them down with linoleum 
cement. It is not necessary to cement the 
whole width of the border, 3 in. from each 
edge being sufficient ; then press well down 
into position. The body stuff can then be 
placed in position and marked slightly over 


the insides of the liorder, and cut off with the 
knife ; see that there are no blebs or twist 
in the middle, then slightly undercut the 
edges to a fit and lay on the cement. Cir- 
cular and other irregular shapes must be 
marked with offsets as described earlier 
in this i)ook for carpet planning. The 
figuring of the borders or body stuff should 
be properly matched, as in carpets. Spe- 
cially prepared thick brown paper in rolls 
for underlaying linos, etc., can be purchased, 
and should be laid the opposite w^ay to the 
run of the lino, (.heap floorcloths should 
never be cut close to the skirting boards, 
as the material is so liable to stretch and 
cause blebs in the middle ; these can be 
prevented by leaving from i in. to JJ in. 
margin when cutting off. Floorcloths are 
sold by the liiu'al yard, and linoleums by 
the square yards, a roll of the latter con- 
taining 50 sq. yds. 

Laying Linoleum on Uneven Floor.— 

It is often difficult to co\'er a stone-flagged 



Fig. 351. — Linoleum-cutter’s Knife. 


or much-worn old wooden floor with lino- 
leum, owing to the. surface l)eing worn and 
uneven, which caust‘s the linoleum to 
erack. The dampness also will caus(‘. the 
linoleum to get very ipiickly into a rotten 
condition. These. (Irawbacks may be ob- 
viated by adopting the following method, 
which ensures a smooth, even surface for 
the linoleum. Having obtained a bag of 
sawdust, fill up all cracks and uneven points ; 
then spread the sawdust evenly to a depth of 
about 1 in. over the. whole door, using for tliis 
purpose an ordinary soft broom. When 
made, quite level, place over the sawdust some 
thick paper felt, ])rocurable from most 
dealers in linoleum at about 5d. or 4d. 
per yd., 4 ft. 4 in. wide. When laying the 
paper, keep any points in it a few inches 
away from the points or seam in the linoleum, 
otherwise a little, sawdust may find its way 
through. The linoleum is then laid over 
the paper and secured to the floor. As 
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linoleum stretches a little after being laid, 
especially when not thoroughly seasoned, 
it is better to leave it loose on the floor for 
about a fortnight before pasting it down. A 
stiff paste made of thin glue and wheaten 
flour is used, a thick coating being given to the 
edges of the scams, which are afterwards 
pressed down into place on the paper felt ; 
then the edges, along the skirting boards 
and in the doorways, are treated in the same 
manner. This is all that is required to keep 
the linoleum in position ; and if the direc- 
tions given are carefully carried out, the 
covering will last for many years. 

Laying Linoleum on Stairs. — To lay oil- 
cloth well and economically on a winding 
staircase is not easy. If the stairs have no 
painted margin, begin at the bottom and 
measure across the stairs between the strings 
or skirtings. Say this is 28 in., then the 
oilcloth used had better be 18 in. wide (this 



Fig. 362. — Cutting Strip of Linoleum for 
Laying on Stairs. 

is only 17^ in. as a rule) and the painted por- 
tion 0 in. wide each side, leaving a space 
between of 10 in., which will allow a shght 
overlap. Mark off these distances, 0 in. and 
22 in., on the risers all the way up from 
the side of the staircase in which the bend 
occurs, allowing for the projection of the 
newel where it comes ; line them in square 
with the treads, then mark the lines across 
the treads which will join those on the risers. 
This being done, prime and paint or grain to 
fancy, taking into account the shades in the 
wall-paper or the oilcloth it is proposed to 
use. In laying the oih;loth, arrange an equal 
margin on each side in the straight part of 
tlie staircase just as with the painting, so 
that the border will be even all the way up 
on the inside of the bend. Take the case, 
for example, where there arc three winding 
stairs at the top of. the first flight, then a 
landing, and some more straight stairs 
above, tho width of the margin on each side 
of the oilcloth being 5 in. The stair-eyes for 


holding the rods are spaced J in. from 
each edge of the oilcloth, and if all these 
distances arc marked on a slip of paper they 
can be marked off on the stairs right up to 
the top, allowing, of course, for the newel 
as before. This done, fix the stair-eyes in 
their places and start at the top of the stairs 
with the roll of oilcloth. After laying a piece 
along the straight landing and stairs there, 
cut it so as to leave about an inch to lap 
on the first of the treads in the winding part, 
as shown at b (Fig. 352). Put a stair-rod 
in to hold it down, then take a paper pattern 
of the tread so as to get the angles correct, 
and after cutting it out, see if it will apply 
to the other treads ; probably it will. If so, 
lay the pattern on, and cut off two sufficiently 
large pieces to cover the tread and the risei 
below, with an inch more for lap. Fix these 
pieces down with a few tacks along the top 
edge, which will also fasten down the lap 
underneath. If the winding stairs are not 
all alike, a pattern should be made for each 
The way to cut the linoleum economically 
is illustrated by Fig. 352, in which it wil 
be noticed that in the before -mentioned 
example (of which the measurements arc 
shown) only one small triangular piece a 
is wasted, and an angle is left on the rol 
ready for the last winding stair d, to whici 
it is fastened^ and the rest of the roll is used 
on the straight stairs below. In this way 
the borders will be plumb and even on the 
risers, and on the treads they will be a1 
right angles to the nosing, b and c in the 
illustration are the first and second winding 
stairs going down. This plan will apply 
to any winding staircase, and, after study 
ing tlic foregoing, the length of materia 
required for any particular staircase may 
easily be determined.* 

Planning Linoleum. — In planning lino- 
leum for the floor of a room, the main 
point to be considered is to have as few 
joinings as possible, with due regard tc 
economy of material. Fig. 353 shows tht 
plan of a room which will serve as a guide 
the measurements given are of courses 
imaginary, but resemble those usually 
required for linoleum planning. Linoleum 
is manufactured in a variety of widths, 
but the three that are most used are 6 ft., 
9 ft., and 12 ft. Perhaps the first-mentioned 
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is made in a larger variety of( designs and fitting into the bay^folded over towards the ? 

qualities than any other width. A 6-ft. middle of the room. Bring the edges to- I 

wide linoleum is called 8 4 in the trade, the gethcr with the pattern matching. A 1 

sizes generally being given in quarter-yards, few lino brads are inserted to keep it in 

, Assume that . one has to be laid, the room position. Now cut off the surplus. As 

(Fig. 353) measuring 12 ft. 6 in. across, and already shown, the knife used for linoleum 

14 ft. 6 in. lengthways, which, together with cutting has a curve which enables the user 

the depth of the bay, makes 16 ft. in all. to get well into corners and also to cut 

In this case it will be most advantageous easily along the skirting boards. Take up 

to lay the linoleum lengthways, two widths the end of the linoleum that has to fit into 

accounting for 12 ft., while 6 in. will be the 



Fig. 363. — Linoleum-planner’s Plan of Boom. Hall and Passage. 


the sides of the fireplace. Always contrive, 
if possible, when a narrow strip is required, 
as in the present instance, to work it into 
a recess and have the full widths nearest 
the door. Two lengths of 16 ft. would be 
cut off, and as the pattern must match, one 
length must be cut off first and laid out 
flat on the floor, while another length is 
unrolled alongside it, the edges arc brought 
together, and the pattern is matched. 
As the linoleum runs right into the bay 
there will be two pieces to be cut off, one on 
each side, and these pieces can be used to fill 
in the recess where the 6-in. strips are re- 
quired. Before cutting, however, the lino- 
leum must be laid out on the floor, the two 
lengths being got into place, with the parts 


the bay, and cut in a straight line down- 
vrards till the corner a (Fig. 353) is reached. 
This will allow the linoleum to fall into place, 
but it will still lap over along the skirting 
board where the bay narrows. »Take the 
knife in one hand, using the other to press the 
linoleum down, and cut straight along ; the 
linoleum should now drop easily into place. 
It is better to have J-in. space between the 
skirting board and the linoleum than to 
fit it too tightly, for after being laid for a 
wliile it will spread slightly, especially 
when not thoroughly seasoned. If it bulges 
subsequently, the linoleum must be eased 
all round, and the tacks or brads taken out, 
till it lies flat on the floor. Put in as few 
brads as possible, for if well fitted the lino- 
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Icum should not need to he tacked except 
near the door and at the edges of the joints. 
In Fig. 354 a plan of a hall and passage is 
shown, with the measurements that are 
usually required. In this case also it will 
he seen that a O-ft. width is most suitable. 
The front hall measures 5 ft. 9 in. across, 
while the passage is only 3 ft. wide. The 
correct method would be to cut a length 
19 ft., then for a distance of 5 ft. to cut 
exactly down the centre and across, the 
piece that comes out being laid end to end, 
making the narrow width 10 ft. long, while 
the joint is well towards the middle of the 
pavssage. It would be advisable to lay the 
()-ft. width down and then cut off the 
strip ; this enables the linoleum to be fitted 
well into the door part. The plans, of course, 
will vary in practice, but these instruc- 
tions show the method to be generally 
adopted when fitting linoleum and similar 
floor coverings. 

Polish for Linoleums. — Here is a recipe 
for a floor polish that is specially suitable 
for linoleums. Dissolve 2 oz. of white 
wax or beeswax in 1 pt. of turpentine 
and well mix with about half its bulk of good 
copal oil varnish. Apply with a woollen 
cloth, and glaze with a weighted brush or 
cloth friction. This polish is of a specially 
permanent and hard-wearing character. 
It forms, indeed, by degrees a solid, im- 
penetrable, enamel-like film, depending on 
the grade of varnish used, which acts as a 
preservative for the softest surfaces against 
the severest footwear. Moreover, the wax 
being bound, does not soil the most delicate 
of ladies’ dresses, etc. 

Renovating and Preserving Linoleum. — 
Linoleums are preserved by turning them 
over and coating the underside with red-oxide 
paint. AVhen linoleum is much worn, give 
the worn parts two thick coats of paint 
made as follows : Mix well together 7 lb. 
paste paint of the required colour, 1 lb. 
patent driers, -J pt. thick boiled oil, | pt. oak 
varnish, and J lb. litharge (powdered). 
Allow each coat to dry thoroughly, then 
apply a coat of durable oak varnish. This 
preparation gives the worn linoleum an 
elastic coat which, if the materials are good, 
dries hard in a few hours and will be found 
very durable. 


Flowers 

Artificial Ice Flowers. — These resemble 
the ice crystals which form on windows and 
elsewhere in such beautiful figures. Direc- 
tions for forming the Molish so-called ice 
flowers are as follow' : Make a 2 per cent, 
solution of the best and clearest gelatine 
in distilled water, filter, and flood the fil- 
trate over any surface to be ornamented — 
a plate of glass, for instance. Drain it 
slightly, and if the weather is sufficiently 
cold, put the plate, as nearly level or hori- 
zontal as possible, out into the cold air to 
freeze. In freezing, water is abstracted 
from the colloidal portion, which latter then 
assumes an efflorescent form, little flowers 
with exuberant graceful curves of crystals 
showing up as foliage all over the surface. 
To set these in permanent form, flood 
them with absolute alcohol. This treatment 
removes the ice, and leaves a lasting frame- 
work of gelatine which may be preserved 
indefinitely. In order to do this, however, 
as soon as the gelatine has become quite dry, 
it should be coated with shellac varnish, 
or it may be rendered insoluble by contact 
for a few moments with a solution of potas- 
sium bichromate, and subsequent exposure 
to sunlight. 

Colouring Cut Flowers. — Cut flowers may 
be artificially coloured by placing them in 
solutions of aniline and other dyes. Aniline 
scarlet has a very rapid action in colouring 
flowers pink and scarlet. Indigo carmine 
produces beautiful blue tints ; the two com- 
bined produce different shades of purple, 
and green is obtained by using blue dye with 
yellow. Narcissi arc changed from white 
to scarlet in twelve hours ; lilies of the 
valley are beautifully tinted with pink or 
blue in six hours. Sulphurous acid bleaches 
the colour of red roses to a pale pink. 
Dipping white roses by the stalks in a 
solution of colouring matter allows the 
dye to pass right up the stalk into the 
flower, but the colour appears only as very 
fine veinings. It is thought that flowers 
may be either dyed or their colours 
altered if the soil in which the plant is 
growing be watered with a solution of the 
dye, with acid, or with ammonia. Many 
vegetable colours — for instance, blues and 
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violets — ^are acted upon by acids, which may 
produce a red, and by ammonia, which may 
change the colour to green. The only way 
to get these liquids to penetrate is by the 
root, where they pass into the sap, and then 
throughout the plant ; but the vitality 
of the plant is injured by these reagents. 
Ammonia is an agent for altering the colours 
of flowers. Put a small quantity of ammo- 
niaca.l solution in a basin, and erect a sup- 
port over it for the flower. Blue, purple, 
and violet flowers become green, white flowers 
become yellow, and red flowers black ; but 
when vari-coloured flowers are treated, 
such as white with red lines, the lines become 
green and white parts yellow. The flowers, 
if then placed in pure water, retain their 
new colours for several hours, returning 
gradually to their original hue. Changing 
the colour of red roses to yellow is said to 
be possible as follows : Fasten a red rose 
inside a glass jar, and hold the jar over the 
fumes of burning sulphur. The gaseous 
vapour will destroy the colour of the rose, 
and turn it white. On dipping it into water, 
it will resume its red tint. 

Mounting and Framing Dried Flowers. — 
For this purpose, stout Bristol board is 
most suitable. Laying the specimen thereon 
in the required position, lightly mark 
with a pencil the position of the main stems 
near to their bases and tops, the latter just 
under the flower-head, with a dot on each 
side of the stalk. With the point of a sharp 
knife, cut two longitudinal slits about J in. 
long in the positions indicated ; then cut 
strips of stout paper of equal width. Re- 
place the plant once more in the same 
position, and secure it to the card by slipping 
these bands through one slit, over the stern, 
and through the other hole ; finally secure 
the ends, by means of fish glue, to the back 
of the card. Any small outstanding shoots 
may be secured with a minute quantity 
of the adhesive where necessary. In framing, 
it will simply be necessary to fit a beading, 
of sufficient depth to prevent the broadest 
flower touching the glass, between the 
glass and the mount ; secure the back of 
thin wood with fine brads driven obliquely 
into the frame, and paste over brown paper. 

Preserving Cut Flowers. — To preserve cut 
flowers for a short time they may be sprinkled 
10 * 


constantly with water, and their stems 
placed in a mixture of 30 parts by weight 
of water, 30 parts of white soap, and 3 parts 
of salt. When the soap has dissolved 
entirely, a small quantity of borax is added. 
The process is stated to be particularly use- 
ful to those who make a speciality of photo- 
graphing cut flowers. Coating flowers with 
wax will not preserve them for any length 
of time. Flowers contain a considerable 
quantity of water, and, even if coated with 
wax, evaporation will take place and the 
flowers will shrink and die. Wax may, 
however, preserve them for a short time ; 
a soft white paraffin wax would be best. 
The natural colours of flowers are so ex- 
tremely sensitive that they rapidly fade 
or change by keeping. The natural ap- 
pearance of flowers is most probably kept 
by dyeing or tinting with solutions of 
aniline dyes of the same colours as those 
seen in nature ; this must be done with 
solutions in water. The fleshy appearance 
of the flowers may possibly be kept by 
placing the cut flowers in a solution of 
glycerine and water, which, after a time, 
will be absorbed ; on drying, the glycerine 
remains in the plants. However, the follow- 
ing method is well spoken of. Dip the 
flowers, immediately after gathering, into 
weak gum water, and after allowing them 
to drain for a few minutes arrange them 
in a vase. The gum forms a protective coat 
on the flowers^ and preserves their shape 
and colour for a long time after they have 
become dry. To preserve flowers for merely 
two weeks or so, keep their stalks in a weak 
solution of saltpetre or carbonate of soda 
in water. By standing a vase of cut flowers 
in the centre of a flat dish in which is a 
little water, and inverting a bell glass over 
the vase, the flowers will be surrounded 
with a moist atmosphere, and their life 
will be prolonged. Or, instead, when treat- 
ing small and short-stemmed flowers, insert 
them in damp silver sand and invert a 
tumbler or a bell glass over them. Cutting 
ofE the ends of the stems assists keeping. 

Fly -marks 

To remove fly-marks from paper, take 
a piece of soft bread, moisten it very slightly, 
and roll it into a ball ; rub the paper with 
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this just as though using indiarubber, until 
the marks disappear. 

Fly-papers 

Poisonous Fly-papers. — Poisonous fly- 
catchers can be made cither with arsenic 
or with quassia. With arsenic : IJ dr. 
of white arsenic, I oz. of carbonate of soda, 
and 1 pt. of water ; boil together till the 
arsenic is dissolved, then stir in 2 oz. of 
treacle. Dip brown paper in the solution 
and allow to dry. Take very great care 
in handling this material, as it is a deadly 
poison. With quassia : boil | oz. of quassia 
chips in I pt. of water, strain, and add 2 oz. 
of treacle ; dip the papers in the solution 
and allow to dry. Poisons and preparations 
containing poisons can only be sold by 
properly qualified chemists. 

Sticky Fly-papers. — To make sticky dy- 
papers, into a small earthenware jar con- 
taining o dr. of colza oil, stir in a full 
J oz. of finely powdered resin ; then stand 
the jar, glue-pot fashion, in boiling water 
till the resin is thoroughly melted. Stir 
well, and apply while hot to parcliment or 
highly glazed paper by means of a good 
bristle brush. To test the material, brush 
a small quantity of it on a piece of paper 
and throw on it a fly ; if the latter be able 
to crawl over the paper add a little resin, 
and again heat the mixture, as the oil 
when fresh is thinner, and consequently less 
adhesive. Another composition : Boiled 
linseed oil, 3 parts (by weight) ; gum thus, 

1 part ; castor oil, 1 part. The ingredients 
are heated, well mixed together, and ap- 
plied to the papers while hot. If gum thus 
cannot be obtained, Venice turpentine or 
Canada balsam might be used instead. 
For use in climates where there are very 
long spells of hot weather, some modifica- 
tion of the ingredients is required. Pre- 
venting the drying up of the paper is 
simple enough, but proportioning the in- 
gredients so that the mixture does not 
remain too fluid and so lose its stickiness 
is a. more difficult matter. The castor oil 
may be increased to 2 parts, or even more ; 
or if the castor oil makes the mixture too 
thin, reduce the linseed oil to 2 parts, keep- 
ing the proportions of gum thus and castor 
oil as they were. 


Football Repairing: 

Punctures in football bladders are re- 
paired with a solution of indiarubber in 
solvent naphtha. The solution is applied 
around the puncture and allowed to dry. 
A small circular piece of thin sheet rubber 
is then cut out and treated with the rubber 
solution, which is also allowed to dry. 
Both the bladder and sheet rubber are treated 
a second time with the solution and pressed 
together until they adhere closely ; the 
bladder is then set aside till the solution 
has properly dried. 

Formalin 

Formalin is the short term given by the 
Schering factory to a saturated 40 per cent, 
solution of formic aldehyde, the product 
of imperfect oxidation of alcohol, states a 
model answer to an examination question 
given in the “ Sanitary Record.” Formalin 
is supplied in various forms in a liquid state, 
and also in a dry form for gasification, 
the latter being convertible into active 
formalin gas by a patent lamp (the “ Alfor- 
mant ”). This lamp is so constructed 
that when the stable body “ paraform ” 
is in the act of subliming, a sufficient quan- 
tity of water and carbonic acid is led over 
the product of sublimation to convert it into 
active formic aldehyde, this being done by 
the water of combustion supplied by a 
spirit flame. Paraform, or formalin in 
tablets, is a white solid ; it is a stable 
cliemical compound, not altered by heat, 
and only moderately antiseptic. One 
gramme of paraform is equal to 24 grammes 
of liquid formalin. On the Continent, 
lamps have been used for generating formic 
aldehyde directly from methyl alcohol. 
Another method has been introduced in 
which the gas is obtained by beating for- 
malin mixed witli 10 per cent, of glycerine. 
Formic aldehyde gas is a strong-smelling, 
powerful antiseptic, cf great penetrative 
power. It has been • much used for the 
preservation of foods, but its employment 
for this purpose has been questioned. 

Fountain Pens 

Fountain pens — pens which have an ink 
barrel in the holder which supplies ink 



HANDYMAN’S ENQUIRE WITHIN 


227 


as required by means of an automatic feed — 
may be said to consist each of four pieces 
of hard rubber and an ordinary gold nib. 
The handle containing the ink reservoir is 
» in two ^pieces, which are connected with a 
screw joint, that permits it to bo taken 



Fig. 366.— Nib End of Fountain Pen. 


apart readily for filling. The gold nib is 
held in the point section by a rubber ink 
feeder lying adjacent to it, to attract the 
ink from the reservoir. As the ink in the 
process of writing is withdrawn, air enters 
at the lower end of the holder and ascends 
in globules through the column of ink to fill 
the space left vacant. The fourth piece of 
rubber is the cap, which covers the nib to 
protect it from injury, and to keep the ink 
from drying when not in use. A fountain 
pen usually holds ink enough for writing 
from 15,000 to 20,000 words without refilling. 
The rubber which goes into the making 
of fountain pens is the best obtainable, 
coming chiefly from Para, Brazil, and roacfli- 
ing the pen factory in (diunks as large as a 
man’s head. It is there iii’st torn apart, 
washed, and then allowed to dry for several 
months. After this it is rolled out, in shape 
like a sheet of iron, sprinkled and rolled in 
sulphur, and made ready for working. In 
this condition it is next rolled on steel 
cylinders or mandrels, and placed in a steel 
heater for several hours. The metal rods 
are then withdrawn, leaving the empty 
cylinders, and the outside of the various 
parts are smoothed down with lathes, 
polished, and then worked on so as to fit 
one another. A fountain pen, as shown 
above, has a nib and also a reservoir con- 
taining ink. This ink flows automatically 
to the nib point, and the flow should be 
sufficient to enable the most rapid stroke to 
be made without failing, and at the same 
time not free enough to cause blotting if 
writing is stopped for a few minutes with 
the pen point held downwards. A pen that 
will not bear these tests is nothing but a 
nuisance. On the other hand, every foun- 
tain pen, including the cheapest, is capable 


of being put right with a very little trouble. 
At first, mechanical means were supposed 
to be necessary to supply the nib with ink 
from the reservoir. Thus, one of the first 
pens made consisted of a steel nib set in a 
hollow metal tubular holder containing a 
rubber tube, which was the ink reservoir. 
This ended in a small tube just under the nib 
and fitted with a valve. When another 
drop of ink was needed, pressure was applied 
by one finger to the rubber tube and a drop 
of ink was caused to flow into the nib. But 
since then it has been found that ink in a 
reservoir will flow automatically by capillary 
attraction if a suitable arrangement of sur- 
faces nearly in contact is made for it. In 
modern pens this principle is used. Thus, 
if a tube, closed at one end and having a 
small orifice at the other, be filled with ink 
and held with the opening downwards, the 
ink will not run out unless it is shaken. But 
if the opening is rested on a flat surface 
and the tube moved along, it will empty 
itself, leaving a trail of irxk on the surface. 
This is the 2)rinciplc of the fountain pen. 
The ink is in the holder, closed at the top 
end. It is conducted by capillnry attraction 
through a small opening at the lower end and 
between several surfaces to the nib point. 
When the nib is applied to paper and moved, 
a small trail of ink is left, and this will con- 
tinue until the ink in the reservoir is ex- 
hausted. A great deal depends on how 
near to the nib point the ink can be carried 
in a sufllcient body to ensure a mark being 
made immediately. In Fig. 555, A is the nib 
and B and c are feeders, which are usually 



Fig. 356. — Cross Section through Feeders 
of Fountain Pen. 

made of vulcanite. The bottom feeder c is 
the larger, and reaches the nib with a 
curve, leaving a space under D for ink. It 
passes through right into the ink reservoir, 
and, though tight in its hole, does not accu- 
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lately fit it, leaving a space for the passage 
of ink. Similarly, the. top feeder b is a thin 
slip of vulcanite or gold wedged into a hole 
or hollow over the nib and passing through 
into the reservoir, bub not fitting the 
hollow ; it allows the ink to flow by capillary 
attraction along it and between it and the 
top of the nib. Fig. ‘Jr)() is a section enlarged, 
showing the way the feeders fit the holes. 
In nearly all pens the point portion e screws 
off to fill the reservoir. The nib and the 
feeders are all firmly wedged into E. As a 
rule, E has a central hole about in. in 
diameter right through it. A nick is filed 
or cut on each side and a nib pushed in tight. 
The nib thus divides the hole into two, an 
upper and a lower part. The upper part, as 
shown in Fig. .T)(i, is crescent-shaped, and the 
top feeder may be simply a thin piece of 
vulcanite jammed into it tight, partly block- 
ing the hole, and preventing too much ink 
flowing. The under part of the hole is nearly 
filled with the bottom feeder, which is wedged 
into it. 

Adjusting Ink Flow in Fountain Pen. — 
The ink flow, if excessive, may l)e lessened 
by inserting small thin vulcanite wedges 
like F farther round a (Fig, ‘lo?), or it may 
be increased by filing or otherwise making 
a flat on a along its entire length. A pen 
that blots when held still point down should 
be given less flow. One that runs short in 
rapid writing wants more. A pen that 
fails to mark a rapid horizontal line when 
the nib point is very lightly run across 
the paper requires the ink to be conducted 
nearer to the nib point by increasing the 
length of the top feeder, or if the top feeder 
is long enough it must be given more top 
flow by enlarging the hollow into which the 
top feeder is wedged, or by narrowing the 
top feeder where wedged in so as to leave 
more ink space ; or the top feeder may lie 
too close to the nib, leaving no ink space. 

Aluminium Fountain Pens. — These have 
a good appearance, but are likely to give 
rise to a frothing up and dribbling over of 
the ink due to the formation of gas pro- 
duced by the action of chemicals in the fluid 
upon the aluminium or aluminium-zinc 
alloy. Aluminium is attacked very strongly 
by hydrochloric acid, being converted into 
aluminium chloride and freeing hydrogen; 


thus 2A1 + 6HC1 = AloCl^ + 6H. Solu- 
tions of potash or soda also easily dissolve 
Al, forming the so-called aluminates, thus : 
ONaOH + 2Al = Alo(NaO)o + ()H. By 
using a neutral ink, such as can be pre- 
pared by dissolving neutral aniline salts in 
water, a chemical action will not occur, and 
the aluminium fountain pen will be found 
both ornamental and useful. For black 
ink, water-soluble nigrosin can be em- 
ployed. 

Carrying Fountain Pen. — If held point 
down and shaken, or if held horizontal 
and shaken continuously, any pen will blot. 
Therefore a pen should be carried in the 
pocket point upwards, as otherwise the 
movements of the body will cause a loss of ink 
and messy fingers. The best way to ensure 
the pen being always point up is to have a 
pen-pocket made just deep and wide enough 
to take it. Or the waistcoat watch-pocket 
may have a seam run down its side leaving 
room for the pen, as in Fig. 308. A few 
makes of pens are provided with a screw- 
down valve to stop the flow when not in 
use. These can be carried in any position, 
but cannot be brought instantly into use 
as the other can. 

Cleaning Fountain Pens. — In cleaning a 
fountain pen, says Mr. J. V. Maginnis, it is a 
great mistake for those inexperienced in such 
matters to attempt to take all the elements 
apart, owing to the difficulty met with in 
putting them back in their correct relative 
positions. It is also a difficult task to 
cleanse the minute passages thoroughly, and 
free them from foreign matter accumulating 
there, which soon becomes hardened and 
obstructs the flow of ink and air. The 
simple device now explained is most effec- 
tive in its action. It consists of one of the 
little pipette tubes supplied with fountain 
pens, fitted into and passed through a 
cork slightly tapered. Tliis is placed in the 
water-supply tap, with the result that a fine 
jet of water is produced, issuing from the 
point at a pressure so great that if the point 
section of the pen be unscrewed and the jot 
allowed to play into the passages, all im- 
purities will quickly disappear, and the 
pen be thoroughly cleansed. 

Feeders of Fountain Pens, — Fig. 357 show:^ 
the form of the feeders and the way they arc 
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ixed more particularly. The top feeder b 
7oes but a short way in over the nib a, but 
:he bottom feeder c goes right through and 
s really a round rod of vulcanite a little 
imaller than the hole through e. It is 
secured by the vulcanite wedge r, which 
ceeps it tight, leaving an ink space round 
t. It is cylindrical for a short distance, 
ind is then filed to a half-section and finally 
apered to a point, which is bent to a curve 
:o suit the nib. Fig. ;359 shows a plan used 



Fig. 367.— Longitudinal Section through Nib 
End of Fountain Pen. 


when held for a moment still. A few pens 
have only the top feeder. In these there is 
no failing on a quick light stroke, but in con- 
tinuous heavy writing the ink supply is 
liable to run short. A feeder can easily be 
added as required. A vulcanite knitting 
needle can be purchased of a suitable size to 
wedge into the hole in e as at f (Fig. oGO), 
and can be sawn, filed, or cut and scraped 
with a pocket-knife. It can be bent by 
heating it in hot water to soften it and hold- 



Fig. 369. — Feeders of “ Swan ” Fountain 
Pen. 



Fig. 368. — Method of 
lolding Fountain Pen 
in Pocket. 



Fig. 360. — Cross Section through 
Fountain Pen Feeders. 


Fig. 361. — Flat formed on Nib 
Section of Fountain Pen. 



Fig, 362. — Flat formed on Nib 
Section of Fountain Pen. 



Fig. 363. — End of Stylograph 
Pen. 



Fig. 364. — Section of Stylograph Pen. 


u the “ Swan ” pen. Tn it both feeders 
-re in one piece, and are made from 
- vulcanite tube or quill, which is split, 
-t is wedged into the pen by a twisted 
vire wedge, and the nib comes between 
he upper and lower feeders, as in Figs. ‘355 
-nd 357. Many cheap pens liave only one 
eeder — the lower one. This causes many 
aults. First, the ink, is not conducted 
tear enough to the nib point, as an under 
eeder would come into contact with the 
)aper if carried very near the end of the pen. 
fhe result is, the pen often fails to mark 
^hen moved quickly. If, to avoid this fault, 
he flow is made more free by enlarging 
he ink aperture, the pen is liable to blot 


ing it in position until set. Or it can be 
softened by holding in a warmed pair 
of pliers and bent ; or it may be bent over 
a warm iron rod. A top feeder should 
not lie flat on the nib top, but should be 
slightly curved. 

Nibs of Fountain Pens.— A steel nib in a 
fountain pen will rust in a day and be almost 
useless. In ordinary pens, when not in use, 
the ink dries ; but in a fountain pen the nib 
is always soaking in ink. A gilt steel pen 
is a little better, but must be changed once 
every few days. Composition pens are 
made and are better than steel, but the 
points wear out with friction on the paper, 
as do all ordinary pens. Replacing a nib 
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in "a fountain pen is rather a delicate opera- 
tion, as it means readjusting the top feeder. 
Therefore, a nib that will not corrode and 
with a point that will not wear out is a neces- 
sity. To avoid corrosion, gold of not less 
than 12 ct. is necessary, and most good pens 
have 14-ct. nibs. Nibs of 9-ct. gold, or less, 
though they, do well for a year or so, even- 
tually rot through and develop cracks, till 
one day they surprise their users by dropping 
in two. To prevent wear at the point, 
the nibs are pointed with iridium, a whitish 
metal and the hardest substance known. 
Small pieces of it are brazed on to the points. 
Such nibs will wear a lifetime unless acci- 
dentally broken. Imitation iridium-pointed 
nibs wear and begin to splutter in a week 
or two. The two points of a nib should 
just touch each other lightly. If they do 
not quite touch, the flow of ink will fail 
when a light stroke is made. If the halves 
press hard sideways against each other, the 
nib will be liable to cross if used a little 
on one side ; besides, the pen will be hard 
and will require considerable pressure to 
write well. A pair of small round-nosed 
pliers may be used to straighten a nib if 
ac(ddentally bent, or the nib may be handled 
between paper with ordinary pliers. The 
ink should be taken clean from the bottle 
and not from a dusty and dirty inkpot. 
Dirty ink causes particles of dust, etc., to 
collect round and under the feeders, and 
stop the flow. 

Point-covers of Fountain Pens. —The })oint- 
cover is a tube, closed at the end, fitting 
on a cylindrical portion of the penholder and 
completely covering the nib and feeders. 
If it fitted well and were drawn off quickly, 
a partial vacuum would be formed inside 
until it got clear of the holder. This 
would cause it to draw ink out of the pen 
and partially fill, giving the impression 
that the pen had leaked into the point- 
cover. To prevent this, many pens have 
small ventilation holes in the point-covers. 
These do not always act, for if the 
cover is grasped in such a way as to cover 
up the holes with the fingers and thumb, it 
will fill with ink as before. Also, these 
ventilation holes are a nuisance, as they 
admit air tt) the nib while in the pocket and 
dry the ink in the nib point. This causes 


the pen to fail to mark at once when taken 
out to write. Several strokes have to be 
made before the ink can be coaxed to the 
nib point. The only effective way to pre- 
vent a vacuum forming in the point-cover is 
to file a flat at A (Figs. 361 and 362) on the 
cylindrical part of the penholder on which 
the cover fits. This flat should not reach 
quite to the bottom, so that the cover when 
on is air-tight ; but when the cover is 
pulled up the least distance, air is admitted 
along the flat. When covers are fitted thus 
no air ventilation holes are necessary, and 
the ink never dries up while the pen is in the 
pocket. A pen with a ventilated point- 
cover should be served like this and the 
holes carefully stopped with wood pegs fixed 
with seccotine cement and cut off level out- 
side and in. They can be blacked with 
ink so as not to show. 

Stylograph Pen. — ^A stylograph, or ink 
pencil, is a fountain pen without a nib ; in- 
stead, the ink flows from a small circular 
orifice at the point. Internally a stylograph 
is a little complicated. It is designed to 
give the air proper access, and the point 
invariably tapers down until it ends in 
a small metal tube with a minute central 
hole. Impure ink constantly clogs up this 
hole and stops the flow. For clearing the 
point a fine wire is supplied with each pen ; 
but many stylographs, in spite of the greatest 
care, will only write erratically. The metal 
tube point wears and gets scratchy ; the 
remedy is to smooth it up, rounding it on 
an oilstone. A few of the original and ex- 
pensive stylographs, like the “ Mackinnon,” 
had iridium points to the tube, but the 
other faults remained. 

Stylograph Pen : Converting. — An unsuc- 
cessful stylo can be converted into a suc- 
cessful fountain pen with a little trouble. 
First, saw off the point as shown by the 
dotted line in Fig. 363. Open out the central 
hole by filing or otherwise, parallel and 
true. Cut two nicks, one on each side, to 
take the nib, which should then be pushed 
in tight. A gold nib with iridium point can 
be purchased from a fountain-pen shop. 
Procure a vulcanite knitting-needle and 
make two feeders, as in Fig. 357. The pen 
part is then complete, but tha reservoir 
remains to be altered, and, as a rule, is 
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something like Fig. 364. A central tube 
A is fixed in the top end b. To get this out, 
bore in the centre of the end b right through 
until A is completely cut out. Then plug 
the hole at b with hard wood fitted well 
and driven in, smoothing it off outside and 



Fig. 366. — Method of Holding French 
Polishing Pad. 


blacking it with ink. The fountain pen 
will then be complete. The point-cover 
will be found to have a small indiarubber 
pad inside. This can be removed and, if 
necessary, the cover can be hollowed out 
more by scraping or drilling to clear the new 
nib. A ventilating flat can bo cut like Fig. 
361, and any holes plugged up. 

Frames (see Gesso and Picture) 
French Chalk (see Talc) 

French Polishing: 

Materials. — French polish is a solution 
of shellac in methylated spirit, the pro- 
portions being 6 oz. to 1 pt. For white — 
nearly colourless — polish, white or bleached 
shellac is used ; for ordinary polish — brown 
polish — the orange or reddish-brown shellac 
is used. If the polish is too thi(;k, add 
more spirit ; if too thin, add more shellac. 
The polish is applied with a pad — called a 
rubber — consisting of wadding enclosed in 
a seamless piece of old cotton or linen rag 
free from loose fibres, lumps, knots, etc. 
If new rag must be used, wash it out thor- 
oughly. The rubber is shaped as in Fig. 
365, and the contained wadding is originally 
a 6-in. by 9-in. piece of sheet wadding, 
folded and then pressed in the hand until 
of the right shape. The polish is poured 
on to the wadding and never on^ to the face 
of the outside rag. Have the polish in a 
bottle the cork of which has a channel or 
groove cut in it to allow of a few drops 
lacing shaken out. This will provide the 


rubber with enough polish at a time. Gather 
up the corners of the rag, press the rubber 
into the palm of the other hand so as to 
distribute the polish, and it is ready for 
use. 

Method. — The object is to get a good 
and even body of polish on the wood. 
A wood surface to be french polished 
must first be made smooth with plane, 
scraper and glasspapcr, and the pores 
of the wood must then be filled with whiting 
mixed with turpentine, well rubbed in 
and then wiped off clean. Dozens of 
other fillers, including polish and varnish, 
are available, but the above answers 
very well. To start the actual polish- 
ing, quickly wipe over the entire surface, 
using moderate pressure on the rubber, 
first with the grain of the wood, then across 
it. Then immediately go over it more 
carefully, following roughly the motion 
indicated by Fig. 366. Use gentle pres- 
sure at first, increasing it as the polish gets 
worked in and the rubber becomes drier. 
But always rub, not scrub. Keep the 
rubber while in contact with the wood con- 
stantly in motion. It must not rest on 
the work during temporary absence or 
at the end of the day’s work. As the rubber 
gets dry it must be recharged with polish 
in 'the way already described, but be care- 
ful not to use this in excess. Aim at get- 
ting the polish evenly distributed over all 
portions, and, if needful, coat the extreme 



Fig. 366. — Path of Rubber in French 
Polishing. 


edges and corners with equal parts of 
varnish and polish, or wipe the tip of the 
glaze rubber, described later, over these 
parts previous to the spiriting out (a pro- 
cess yet to be described). Each stroke of 
the rubber should overlap the previous one. 
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Avoid working in straight lines ; some- 
thing resembling a circular movement is 
indicated in Eig. oGb, but perhaps even better 
results are obtained by letting the motion 
resemble figure 8 ’s, letters S, and small a’s. 
To ()bviat(‘. dull corners and edges, keep 
well up in the corners and on the outside 
e(lg(‘s; the middle will take care of itself. 
Rodying means coating the wood with a 
thim ev(mly distributed layer of the polish, 
as already described. Jf the body is too 
thin, tlie "gloss that is put on will fade as 
the polish sinks or perishes. A thick body 
impairs the pure tone of some woods, and 
the work is apt to look treacly, as though 
varnish had been used. In order that 
the rublxT may work smoothly without 
sticking, a V(‘ry little raw linseed oil should 
be us(‘d. The tip of a finger, moistened 
with oil, and touched on the face of the 
rubber, is all that is re(piired. Raw linseed oil 
may l)e worked first over the natural woods 
to give tlumi that peculiar tone that cannot 
be gaiiK'.d by other means ; otherwise the 
less oil used the better for the durability 
of the work. Oil in polishing is used only 
to enable the gums to be worked easily ; 
without it the polish rubber is apt to stick 
or drag, thus breaking up, instead of level- 
ling, the surface. A small tpiantity of 
polish goes a long way ; carefully avoid 
making the rubber wet with ])olish. Too 
much polish causes the shellac left by the 
quick ev^aporation of the spirit to be ridgy 
and irregular, instead of in a fine, ev(*n 
(•(Siting or body. Anything a])proachiug 
a flow of polish from the rubber must be 
avoided. On the other hand, when the 
riibher is not suflieiontly charged witli 
polish, the labour of bodying np will be un- 
duly prolonged. The lirst bodying-iii pro- 
cess shoidd be continued till it seems that 
the wood cannot absorb more polish. 
Then* will be a perceptible gloss on its sur- 
face. but it will 1)0 streaky, and the rubber 
marks will show very disriiietly. Tlie 
work should stand for at least a day, care- 
fully covered up from dust ; then the body 
will bo found to ha^'o altcnul in app(‘arance 
to an extent which will depend upon how 
much the polish has sunk into the wood. 
The work must be again bodied up as before, 
using as little oil as possible. Again stand 


the work aside, and repeat the bodying 
process till the polish no longer seems to 
sink in. Now the bodying is complete, 
and the work is ready for the final polishing 
operations. Fine, close-grained woods will 
not require so many bodyings up as the 
more open kinds, but for the best and most 
durable work they need rarely exceed four. 
The final bodying up may be regarded 
almost as the beginning of the spiriting 
off. Between each bodying, especially after 
the first and second, rub down the surface 
of the work with fine glasspaper, just 
enough to smooth the surface, but not to 
rub the body off. Pumice powder, used 
in moderation, is useful for working down 
inequalities of surface. Spiriting ofi is the 
final operation in french polishing, by 
which the gloss is put on the body previously 
applied. This operation removes rubber 
marks and all kinds of smears, and the 
beautiful french polish surface is the 
result. Spiriting is perhaps the most severe 
test of skill in the whole process of polish- 
ing, and it consists in washing the bodied 
surface with methylated spirit. The final 
bodying up, or first spiriting off, consis s in 
gradually reducing the quantity of polish 
in the rub])er, and increasing the quan- 
tity of spirit. The polish is gradually 
redu '.’cd by the addition of spirit till all the 
polish has been worked out of the rubber. 
The rubber could, for instance, bo charged, 
first with three parts polish and one part 
spirit ; next with equal quantities ; the 
third time three parts .spirit and one part 
polish; and the fourth— for spiriting off — 
charging will ])e with spirit only. For spirit- 
ing off, the rubber should have been used 
only for spiriting, and not contain polish. It 
should have on its face three or four cover- 
ings of rag, and tho'ic can be removed as 
they dry. With only one cover the spirit 
is apt to evaporate too quickly. The spirit 
in the rubber tends to (lissolvc slightly the 
shellac or body on the wood. If the rubber 
is made too wet, there is danger of washing 
away th*. body. Therefore, there should be 
only enough spirit to allow the surface of 
the body to be softened and smoothed. 
The rubbing should be uniform, and at first 
gentle, becoming harder as the spirit dries 
off ; oil must not be used on the rubber 
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[ace, for when there is oil either on the 
rubber or on the work, the polish cannot 
be brought up. Failure in spiriting out 
ies chiefly in having the spirit-rubber 
^00 wet, and so softening and tearing up 
die gums. Jf done correctly, the gloss 
^vill soon begin to appear, and when it 
jeems approaching a finished condition, the 
rubber ought to lie moved in the direction 
the grain only, and not across it or with 
circular motion, (live the final touches 
vvith the soft .rubber rag alone, taking care 
not to scratch the surface, which is now 
■joftened by the action of the spirit. The 
nirface will gradually harden, but for a time 
it sliould be handled with care, and nothing 
illowed to come in contact with it, or it is 
kTcry likely to be marked. It should also be 
}rotected from dust. 

Glazing as a Finish to French Polish. — 

The difference between spirit finish (just 
described) and glaze finish is that in the first 
[•nse the effect is produced by friction, and in 
the second by the addition of a thin, fine var- 
nish. In the first cas(‘, the body of shellac 
itself is polished ; in the second, it is var- 
nished with a mixture known commonly as 
glaze, but to which other names are sonu*.- 
times given. The ingredients of glaze are the 
best gum benzoin and metliyhitcd spirit. 
After the benzoin is dissolved, the solution 
should be strained through muslin to free it 
from hireign matter. The jiroportions are 
i oz. or 8 oz. of gum benzoin to each pint of 
methylated spirit. When gum arabic, gum 
mastic, gum copal, or sonn^ other tough 
i^um is added, it is a common pra(;ti(;e to 
uld a quantity of powdered glass so as to 
•lit the gums when the mixture is stirred 
iip or agitated ; the glass forms no ])art 
nf the glaze itself, and needs very careful 
straining to avoid getting any on the 
polished surface. Glaze may be applied 
with the ordinary rubber, sponge, or brush ; 
ill most eases the rubber is most suitable 
iind is most commonly used. The glaze 
is laid on rather than rubbed into the work, 
IV Inch must have been previously bodied 
ill. The rubber for glaze should be made 
jvetter than for polish or spirit ; although 
it should not be so wet as to drip, it should 
'Vet the wood when it is very lightly pressed 
^11 it. One or two wipes in tlie direction 


of the grain of the wood, with a somewhat 
quick motion, will put the glaze on. Always 
let the glaze dry before apjilying the rubber 
again to the same place. Eepoat the 
coats till the gloss is satisfactory, but do 
not make the film of glaze a thick one. 
When a brush is usihI, the glaze may bo 
applied simjily as a varnish. A mixture, 
in equal quantities of glaze and french 
polish, either white or brown, accord- 
ing to the work, may well be used with a 
brusli. 

Fretwork 

Cleaning New Fretwork. — Workers wlio 
paste the design on the wood lind that 
removing the design leaves the wood very 
dirty, and glasspaper fails to clean it. The 
best plan would be to take off a thin shaving 
by means of a sharp steid scraper, as used 
by cabinet makers. The clcan-cut edg(‘ of 
glass is a passabh*, substitute ; either should 
be held at an angle of 4ry\ about the same 
as that of a. plane iron. Glasspapiu’ h(‘ld 
tightly round a flat jhecc of cork will do 
the rest. An alternative jdan would be to 
wipe over with a solution of oxalic acid, ■% oz. 
to I pt. of water. All trace of this should 
be afterwards neutralised by wiping over 
with common vinegar. But prevention is 
better than (.*urc ; use carbon ])apcr and 
transfer the designs, and this will be found 
to do away with the dissatisfaction which 
pasting patterns on the wood gives. 

Darkening Oak Fretwork. — To darken oak 
fretwork without destroying the figure, 
di.ssolve one pennyworth of bichromate of 
potash in 1 pt. of rainwater. Then brush 
the article all over with raw linseed oil, 
using a painter’s sash tool to ensure getting 
it well into all interstices. Now dip the 
same brush into the potash solution, brush 
the stain well in, and whilst still wet rub dow n 
with No. 0 glasspaiier to cut down any a})- 
2 >arent roughness. Brush over with the st aiii 
again, and wqie off any surplus with a rag. 
Excess of oil and stain should be avoided, 
and to counteract any tendency to twist- 
ing, treat both sides alike. The above 
stain may be applied several times, and will 
impart an appearance of pollard oak. 
Should a still darker tone be required, use 
permanganate of potash instead of biebro- 
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mate. During the operations it is a good 
plan to have the work apart, and laid down 
on a newspaper. 

Duplicating Fretwork Designs. — The mate- 
rials required are as follows *. A tube or tin 
of printer’s ink (black) ; a slab consisting of 
slate, plate glass, or metal — to be used as a 
table on which to rub up the ink ; a printer’s 
ink roller squeegee, about (J in. wide ; a sharp 
penknife ; and a supply of waste paper, pre- 
ferably without printed matter thereon. The 
design to be duplicated is laid flat on the 
glass, slate, or tin slab, and with the pen- 
knife the design is cut out, leaving the black 
pattern. A little ink is now rolled out on 
the slab and worked up to a tacky consis- 
tency by means of the printer’s squeegee. 
AVhen it has arrived at such a state that it 
presents a velvety appearance, the cut-out 
paper pattern is laid flat on the ink. The 
squeegee is now run over the top of it, and 
the ink made to work up through the open- 
ings in the pattern, and to ink tlie upper side 
of the paper. The pailcrn is thus thor- 
oughly inked on both sides. A piece of the 
wast(i paper is folded in two (book fashion), 
and th('. inked ])attern raised from the slab 
])y moans of the ])()int of the })cnhnife, and 
laid betweem the folded she(‘t. The folded 
sheet containing the inked pattern is now 
laid fla,t on some evoii surfa(*c, and well 
pressed down and rubbed backwards and 
forwards with tlie palm of the hand, thus 
making two impressions on the folded sheet. 
The paper ])attern is now removed to the 
inking slal.) and the process repeated. With 
care a single original paper pattern will 
yield some hundreds of impressions before it 
becomes too frail to be of further use. This 
method of printing designs is suited to small 
work, a 71(1 will also be found extremely 
useful where, in a large article, patterns 
rept'at themselves. The customary method 
adopt(‘d for duplicating fretwork designs is 
to obtain a repeat pattern by laying a 
sheet of white paper over the surface of 
the cut-out article and applying cobbler’s 
hcelball. This method is, however, messy 
as co77ipared with the above, and is by no 
means so accurate. 

How to do Fretwork.--In executing fret- 
work, di’aw o7it on paper the design full 
size, then inserilic the pattern selected, 


leaving a sufficient margin' around the 
edges of the design to give strength where 
most of the weight hangs from. When 
the designing is finished, slightly shade the 
parts that are to be cut away, using Indian 
ink mixed with a little water. Next the 
whole should be inked in and then traced 
to save the design. The wood should then 
be planed to a smooth surface and the 
traced copy should be pasted on the board 
with thin paste ; or, instead, the design 
can be transferred to the wood by means 
of carbon paperj this being a much cleaner 
and safer way, but taking more time. To 
admit the fretsaw, bore holes with a small 
gimlet in the centres of the parts that are to 
be cut away, leaving the outside edges until 
last, as the work is liable to snap in the centre. 
Then begin on the outside waste pieces and 
serve them the same way, working with 
very great care. After all the necessary 
parts are (Uit away, the fretwork should be 
held horizontally with the face downwards 
over a steam-kettle for a few seconds only ; 
this releases the paper left on the fretwork 
surface, which should afterwards be rubbed 
very lightly with glasspapcr. Then when 
the’ connecting parts arc fixed together, 
the wood will be quite ready for varnishing. 
Hand fretsaws are very cheap ; quicker 
work is done by means of a treadle saw. 

Polish for Fretwork.— Polish for fretwoik 
can easily be made by dissolving 4 oz. of 
best orange sbellac, 1 oz. of gum sandarach, 
and I oz. of gum mastic in 1 pt. of methy- 
lated spirit. Carefully strain when dissolved . 
It is then ready for use, and may be applied 
by a pad, or as a varnish by means of a 
camel-hair brush. 

Frost- bursts (see Pipes) 

Fruit, Wax (see Wax) 

Fuller’s Earth 

This is a clay robbed of plasticity by 
silicious material so that it falls to a fine 
powder when mixed with water. English 
fuller’s earth occurs in a thick deposit of 
grey clay and marl with occasional nodules 
of earthy limestone. It gets its name from 
its use in fulling; that is, in the cleansing, 
scouring and pressing of woollen goods to 
felt the fibres together. 
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Binding Fuller ^s-earth and Rottenstone. — 

To bind together rottenstone and fuller’s- 
earth to the consistency of a soft stone, mix 
the materials with a solution of silicate of 
^oda (1 part silicate to 3 parts water), 
or, for a very hard mass, mix with lime and 
the above compound. For a soft mass for 
polishing purposes perhaps the best mate- 
rial would be sufficient warm glue size to 
])ind the particles. 

Testing Fuller 's-earth. — There arc no regu- 
lar tests for fuller’s-earth, except those of 
practical application in the industries. 
But a good sample should be very fine and 
entirely free from grit. The amount of 
sand may be tested by weighing out a pound, 
mixing up with water in a jug, and then 
allowing water from a tap to run slowly 
into the jug and away ; it will carry with 
it the fuller ’s-earth, and in time leave the 
clean sand, which can be dried and weighed ; 
thc^re should be practically nothing left 
behind. FuUcr’s-earth should mix readily 
with water, but not become sticky or doughy. 
\ dry lump of it placed on the tongue should 
adhere strongly, and pla(^cd on a drop of oil, 
it should rapidly suck it up. 

Fumigating Pastilles 

These pastilles are small conical lum])s 
of material which will burn very slowly 
and give off perfumed smoke. They may 
be made by mixing together i lb. of sandal 
wood, 1 oz. of vitivert, | lb. of cas(‘arilla 
bark, J lb. of gum benzoin, 1 lb. of charcoal, 
and lb. of nitre, all in fine powder. A solu- 
tion of gum should then be made by boiling 
1 part of gum arabic with 10 parts of 
water. This should be mixed with the 
powder to a very stiff paste, which should be 
moulded into cemes and then allowed to dry 
slowly. Another recipe is : Willow char- 
coal, 4 oz. ; potassium nitrate, 3 drs. ; 
oil of thyme, caraway, rose, lavender, clove, 
and sandal, 15 minims each. After inti- 
mately mixing these with pestle and mortar 
and palette knife, add sufficient gum traga- 
canth, made liquid by water, to produce a 
stifE dough. Mould this into cones 1 in. 
long and f in. across the base. When dry, 
act them upright on a plate or other unin- 
llammable surface, and light the tip with a 
match. 


Furniture 

Doors and Drawers not Opening Smoothly. 
— Often on replacing heavy pieces of furni- 
ture it is found that the doors do not open 
or close properly, and the drawers will not 
run smoothly. This is particularly the 
case with wardrobes, large bookcases, side- 
boards, etc. It is a mistake to attempt 
to remedy this by planing the edges of the 
doors or sides of the drawers to make them 
fit. In many cases the trouble is due to 
unevenness of the floor, causing a slight 
twist in the carcase of the wardrobe or what- 
ever it might be, thus throwing it out of 
square with the doors and drawers. The 
best thing to do is to make a couple of wood 
wedges about 5 in. long, 1 in. wide, and to 
taper from J in. to in. ; and by closely 
observing how the doorway is out of square 
with the door, it can be ascertained which 
corner of the carcase requires raising. This 
can be done by driving the point of the 
wedge under the plinth as far as is neces- 
sary, then cutting off what shows outside. 
Should one be insufTicient, the other end 
will require similar treatment, but with 
very large furniture it is sometimes necessary 
to raise the centre. Another trouble is 
when, during months of damp weather, 
drawers will get stuck so tight that it is 
difficult to move them. This is caused by 
the wood absorbing the damp, causing ex- 
pansion, and the sides of a drawer 0 in. deep 
might easily become wider, thus 

getting tightly fixed between the bearers. 
To remedy this, they should bo stood before 
a tire or stove to shrink them, when they 
can be drawn, and in this case they should 
be very gently and tactfully eased with 
the plane, and a little french chalk rubbed 
on the bearers. 

False Antique Furniture. — The manu- 
facture of false antique furniture is an 
industry on a somewhat large scale in 
America, and probably in Great Britain 
also. Poplar, bass, and white maple are 
the most suitable woods for the purpose, 
though when these are too soft for particular 
requirements, resinous woods such as spruce 
and fir are employed ; these latter woods, 
however, possess the disadvantage of warp- 
ing badly. Sawdust is also largely used. 



236 


HANDYMAFS E^IQUIKE WITHIN 


being reduced to pulp and made into sheets 
under a pressure so great that all subse- 
quent warping is prevented. The wood 
is made to assume the particular “ antique ” 
colour desired by boiling in dye for one hour. 
For golden-})rown colour, bichromate of 
potash with l)itartratc of potash is used, 
the wood , being afterwards treated with 
Glauber’s salt and ferrous sulphate ; for 
a purple colour, sulphuric, acid, Glauber’s 
salt, nnd cyanine are used ; for olive green, 
the stain last mentioned is employed, Vic- 
toria yellow being added to it; for \dolet, 
tannic acid and tartar emetic are used, 
followed with rhoduline violet and acetic 
acid ; for red, caustic soda lye, salt, and 
alkali red arc us('d ; and for terra-cotta, oil 
of vitriol and Glauber’s salt. The piece 
of furniture, when made up, is given an 
aged appearance by the alternate ap})li ca- 
tion of steam and hot air. The wood is 
then “ filled ” with glue size or drying oil 
containing zinc wliite, and is next allowed 
to dry in a licated room, being afterwards 
put in an oven to receive a glaze. The 
piece of furniture is now ready to be touched 
up, this involving the tarnishing of the metal- 
work by exposure to damp. The article is 
ready for sale when sufFicicnt dust has col- 
lected upon it. 

Furniture Revivers. — The following are 
recipes for furniture polish revivers : — (1) 
Besides thoroughly ch'.ansing the furniture 
this reviver leaves a good polish, which is 
not easily soiled by finger-marks. Mix 
together spirits of wine 1 pt., vinegar pt., 
boiled linseed oil | jit., turps I pt. Mix 
the spirits and vinegar first, shaking well 
till of a creamy colour ; then add the 
other ingn'dients, and mix all well together, 
keeping it tightly corked. Apply with a 
clean cloth which must be dry, rubbing well 
in, and polish off with a dry flannel. (2) 
Thoroughly mix I pt. limewater, J pt. lin- 
seed oil, and then add pt. sweet oil, well 
mix('d, afterwards thinning with nearly 
J pt. of turpentine. Apply with wadding 
or soft rag, wipe off, and finisli with soft clean 
rag moistened (but not wet) with methylated 
spirit. If the work is very dirt) or sticky 
with wax, it should first’ be well washed 
with weak ‘soda and w ater. (3) To J pt. 
cold-drawn linseed oil a dd pt. methylated • 


spirits, i pt. good vinegar, and two 
pennyworth of butter of antimony. Well 
shake this, and well rub in a little with a 
soft cloth, repeating the rubbing at intervals 
for one or two days, when a good polish will 
be obtained. (4) Warm 3 pt. of turpentine, 
12 oz. of Castile soap, 12 oz. of white wax, 
4 oz. of butter of antimony, and 1 gill of 
vinegar over a slow fire. (5) Mix together 
I pt. of vinegar, 1 noggin of methylated 
spirit, and a tablespoonful of raw linseed 
oil. Use on a piece of soft rag. (6) Before 
using this, wash the furniture with a solution 
of about two tablespoonsful of extract of 
soap in a pail of warm water. To polish, 
apply the following mixture with a soft 
pad : Take J pt. each of linseed oil and 
vinegar, boil them together, and, when 
cool, add J pt. of methylated spirit. This 
method may be applied to polished or 
painted furniture. (7) A varnished or 
frcncli -polished surface may be cleaned 
with soap and a moist flannel, a moist flan- 
nel alone, or a rag WTung almost dry after 
dipping in paraflin oil. The polish may be 
revived by rubbing with the.- following polish : 
A piece of gum sandarach as big as a walnut 
is simmered with J pt. boiled oil till dissolved, 
and, when this is nearly cold, J dr. Venice 
turpentine is added. Thin this, if necessary, 
with oil of turpentine. (8) A good renovating 
medium is camphorated oil, rubbed on very 
lightly and quickly with a soft flannel 

rubber. (9) Mix together equal parts of 

vinegar, sweet oil, and spirit of turpen- 
tine. Apply this with a piece of soft 
flannel, and rub down with a soft silk hand- 
kerchief. (10) Wash well with soap, soda, 
and water ; dry well, then revive with raw 
linseed oil, vinegar, and paraflin oil in equal 
parts. (11) Mix together cold, I pt. of 

linseed oil, 2 oz. of distilled vinegar, ^ oz. 
of muriatic acid, 1 oz. of spirit of wine, 

li oz. of oil of almonds, J oz. of muriate of 
antimony, and f oz. of spirit of hartshorn. 
Shake the mixture and pour a little upon a 
clean rag, rub the furniture well, and finish 
off with a piece of clean soft rag. The 
mixture must be shaken each time the rag 
is replenished. (12) Thoroughly mix to- 
gether 1 pt. linseed oil, | pt. methylated spirit, 
i pt. white wine vinegar, and 2 oz. butter 
of antimony. Mix well together, shake each 
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time used, put a little on wadding or flannel, 
and rub briskly. Wipe off with clean soft 
rag. 

Insects in Upholstered Furniture. — The 
.alva stuffing of upholstered furniture is 
sometimes responsible for the appearance 
of insects. Although alva is, as a rule, 
immune from moth, under certain conditions 
it will become grubby. Alva is a species 
of seaweed, and the bulk is imported from 
the shores of the Baltic and certam parts 
of South America. When gathered at the 
proper season and dried in the open air, 
under normal climatic conditions, it is 
beyond question a very suitable material 
for stuffing purposes. Certain traders, how- 
ever, are in the habit of gathering the weed 
all the year round, and when natural con- 
ditions are not suitable for drying, arti- 
ficial means are resorted to, with the result 
that some of the alva is packed green 
and full of sap. If this is used for stuffing 
while in this state, mildew quickly ensues, 
and the growth of the grub is certain to 
follow. As a rule, alva is only used for the 
first stuffings and rolls of common furni- 
ture, cheapness being its chief recom- 
mendation. Flock very seldom gets grubby, 
but is very susceptible to moth if not venti- 
lated properly. Alva-stuffed furniture af- 
fected with insects should be removed with- 
out delay, and the insects destroyed by 
carrying out the following instructions : 
Procure 2 oz. of naphthaline, which is 
generally sold by ironmongers under the 
name of albo-carbon for a certain kind of 
gas lamp. It is a solid white, sugar-like 
substance with a powerful smell. Dissolve 
this in 1 pt. of common benzoline, taking 
particular care to keep away from fires 
and naked lights, as the mixture is very 
inflammable. Freely sponge this mixture 
all over the infected furniture, working 
well into the angles and corners with a 
camel-hair brush. Any inaccessible parts 
may be syringed. Insects will not sur- 
vive this treatment if properly done. If 
the local authorities have a proper dis- 
infecting chamber they will probably under- 
take the work for the merest trifle over 
c arriage ; the fume-chamber process is 
without doubt the most effectual remedy 
known. Failing a public disinfecting cham- 


ber, proceed as follows : Place the furni- 
ture in a spare room or outhouse, and fill 
all cracks and crevices in the walls, doors, or 
windows with paper, place in the room 
an iron pan or shovel containing a few 
cobs of live coal, throw a handful of rock 
sulphur on the glowing coal, and then close 
the door. The sulphur fumes will fill 
the room, and ought to destroy the insects. 

Removing Furniture Paste. — To remove 
old cream from furniture, try washing with 
benzoline ; or dissolve a small teacupful 
of common washing soda in 1 gal. of warm 
water, and if necessary, use a little pow- 
dered pumice powder to assist. If ex- 
pense is not a consideration, a few cakes 
of pumice soap will suffice without soda 
water. 

Repolishing and Reviving Furniture. — 

Repolishing, though practically the same 
as french polishing, calls for more tact 
if the article in hand is much bruised or 
faded. To gain a bright, level, lustrous 
finish on work as it leaves the cabinet- 
maker’s hands is quite ^different from 
having to deal with a piece of furniture, 
dirt- begrimed, broken, or bruised, and en- 
tirely different in colour to what it was when 
first finished. Assuming that we have in 
hand such an article, it should first be 
cleansed. For this purpose, dissolve a 
teacupful of common washing soda in 1 gal. 
of warm water, and well rub the article, 
using, if necessary, a little pumice-stone 
powder or powdered Bath brick, and after- 
wards wiping quite dry. Any necessary 
repairs should be attended to, doors un- 
hinged, and all carvings, knobs, brass 
fittings, etc., removed. Bruises in the 
wood may be generally drawn up level by 
means of an old flat file, made black-hot, 
pressed on several thicknesses of wet brown 
paper placed on the wood. If a bad bruise, 
it should be scraped out with a cabinet- 
maker’s scraper and filled up with a mix- 
ture of equal parts of resin and beeswax 
melted together, adding a little dry colour, 
as Venetian red or umber, to make it match 
the wood. Having made good all defective 
parts, wipe over with a rag moistened with 
linseed oil. In cleaning off any new pieces 
that may have been inserted, or otherwise 
removing the already pohshed surface, 
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this wiping with oil may have two effects. 
If the work is old and faded it will appear 
darker where the polish is removed ; on 
the other hand, if the work is comparatively 
new a light place will show. This difference 
in colour will require to he matched hy the 
aid of stains, dry colours, or dyed polish ; 
light mahogany places being darkened by 
wiping over with strong soda water, lime 
water, or solutions of bichromate of potash, 
and light places in walnut by wiping over 
with one pennyworth of asphaltum dis- 
solved in I- pt. of turps. If the faded 
polish or light places arc not matched by 
the above means, body the jmrtion up by 
passing th(i polish pad over it several times 
to prevent the grain rising ; then colour 
u]) by mixing suita])lc pigments in 1 part 
polish and parts spirit. For walnut, add 
dry brown umbtu* or Yandyke brown with a 
little, black, and apply with a small tuft of 
wadding or a camel-hair brush. A wavy 
appearance may be obtained by a tremu- 
lous movement of the hand, and a mottled 
ap])earanc(^ by gently dabbing with a badger 
softener or a soft dusting brush, such as 
a sash tool, while wet. For rosewood, mix 
a little red stain and black, and after allow- 
ing the stain to set for a few minutes, 
smooth down witJi fine worn glasspaper, and 
apply a thin coat of spirit varnish. The 
polishing ingredients ar(‘ the same as used 
for new work, but are slightly thinner. A 
little colour added to the polish ira2)roves 
its effect. A tinge of red stain inqu'oves 
walnut, mahogany, and rosewood ; but, 
if for the purpose of matching any par- 
ticular portion, a strong colour should be 
used on the polishing pad, finishing off 
with el(‘an polish on another rubber. All 
carved portions, mouldings, and parts diffi- 
cult to tiiiish with a pad sliould lie given 
an even coat of varnish. Many articles 
may be improved liy simply applying 
oiu* or more coats of good quality spirit 
varnish, of wdiicb the following is a recipe : 
Shellac, 4 oz. ; sandarach, 4 oz. ; mastic, 
i oz. ; Venice turpentine, 1 oz. ; camphor, 
10 gr. ; oil of turpentine, oz. ; and methy- 
lated spirit, 1 pt. Shake well over a gentle 
heat and carefully strain through muslin 
before using, applying it with a camel-hair 
brush in a fairly hot room. For common 


goods, such as kitchen furniture, the follow 
ing will suffice : Shellac, 4 oz. ; resin, 2 oz. 
benzoin, 2 oz. ; and methylated spirit, ] 
pt. To make a red stain, dissolve one 
pennyworth of Bismarck brown in J pt 
of spirit. A few drops added to polisi 
or varnish will give a reddish tinge. 

White Furniture Cream. — (1) Wax, 3 oz. 
pearlash, 2 oz. ; water, 6 oz. ; melt together 
then add linseed oil, 4 oz. ; turpentine, 5 oz 
(2) Soft water, 1 gal. ; yellow soap, 4 oz. ; 
wax, 1 lb. ; boil together, then add pearl 
ash, 2 oz. (3) Melt together 2 oz. of white 
beeswax and ^ oz. of light resin in -J pt 
of turpentine ; rub on with flannel ; polisi 
off with soft cotton duster. 

Furniture Coverings 

American Leather. — This is largely used 
for cheap and medium-class work, and 
consists of a waterproof paste spread 
on calico. It (?an be obtained in almost 
any colour, and grained or embossed in a 
variety of patterns. In the u])holstery 
trade it is known as A C leather (American- 
covered leather) . It is diflicAilt for a beginner 
to lay on properly, being apt to kink and 
w’rinkle unless carefully handled. 

Brocades. — These are made both in silk 
and wool, and the figuring is raised slightly 
above the surface, which is not 2 )iled oi* 
cut. They are not very costly, and wear 
well. 

Carriage Cloth. — This is used consider- 
ably for covering medium-class furniture 
au(l is made in a variety of colours and tex- 
tures, such as corduroys, Bedford cords, 
tweeds, diagonals, serges, etc., and varies 
in width from 27 in. to 54 in. 

Cretonnes. — These arc printed twilled- 
(’otton fabrics used for upholstered wicker- 
work furniture, breakfast-room suites, chea]) 
cushions, dust covers, etc. They can he 
bought in widths of 27 in. upwards. 

Damasks. — These are rather expensive, 
being usually of silk, and richly orna- 
mented. 

Hair Cloth or Hair Seating. — This was 
formerly used to a large extent on ordinary 
couches and sofas and cottage furniture. 
The horsehair intended for this cloth is 
dyed black, and woven in hand looms will' 
a black linen warp. The hair is soaked 
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in water to make it supple, and put in one 
length at a time with a peculiar kind of 
shuttle. The weave is a kind of sateen, 
the weft or hair in this case being flushed 
fo the surface. It is woven with a raw 
edge on ca(jh side, no selvedge being pos- 
sible on account of the short length of the 
horsehair. After leaving the loom the 
cloth is hot-rolled to give it a lustre. Hair- 
scaling is made in widths varying from 
^J6 in. to 30 in. It is a very strong, durable 
material, not liable to fade, but on account 
of its open texture catches a lot of dust. 
Cheap imitations usually consist of black 
])olished linen warp and weft, both plain 
and figured. 

Irish Terries. — These arc not much used 
at present. Terry has a very rich lustrous 
surface ; the pattern, generally of a geo- 
metric nature, is of worsted warp and silk 
w(*ft. It is a tough, warm material, and 
about the same price as velvet. 

Mo’occo Leather, or Levant. — This is a 
jiatural leather made from the skin of the 
goat. It is generally dyed a maroon, which 
is the most common colour us(‘d in furni- 
ture coverings, and it is usually finished 
with a rough pebble grain, though samples 
often mot with are embossed in various 
geometric patterns and richly gilt. It is 
tough, dura,ble, pleasant to the touch, 
and soft and 2 )liablc. Real morocco leather 
and roan skins (see below) are sold by the 
skin, according to size and quality, and 
the beginner will find them dilficult to lay ; 
there is often much scheming to prevent 
waste, as only certain parts of a hide can 
he us(h1. 

Repp Corduroy. — This is a kind of worsted 
or woollen cloth of a very stout, close tex- 
ture. It is sometimes called railway cloth, 
from the fa(d- that soiiu*. of the railway 
companies use it as a covering for carriage 
seats and backs. It is a very strong, warm 
material, not expensive, and is made in 
various colours and patterns. 

Roan Skins. — These arc manufactured 
li'om sheep skins, and are dyed various 
colours. They are grained in imitation of 
almost any natural leather. They are 
often sold as real moroccos, to which they 
have a somewhat similar appearance ; but 
they are not so durable, though somewhat 


cheaper. They are sold by the skin. Roan 
skins and moroccos arc not large enough 
to cover a large chair seat or couch bottom ; 
consequently two or three skins have to be 
seamed together to get the required length. 
In this way furniture covered in real skins 
can easily be distinguished from those in 
leather cloths. 

Saddle-bag. — This style of covering is 
made from Wilton-pile saddle squares, some- 
times called moquette, and plain Utrecht 
velvet borders. {See “Velvets,” ])elow.) 
Saddles can be bought in stock sizes of 18 in. 
and 22 in. square, and also extra large sizes 
for couch and settee seats, 27 in. wide. 
Tlie velvet borders are seamed to the edges 
of the saddle-bags. Care should be taken 
in laying on saddle-bag coverings to get the 
squares parallel with the frames. Half- 
saddles arc often used for small chair-backs 
and arms. 

Serges, Beavers, and Tweeds. — These are 
not very suitable for furniture coverijigs, 
but are largely used in upholstering car- 
riages, etc. ^ 

Silk Tapestry. — This differs from other 
coverings in not being a woven faluic. It 
is made by a kind of embroidery process, 
the 2 >attern being worked on a web founda- 
tion with needles instead of shuttles. It is 
very costly, and is mostly used for high-class 
drawing-room suites. The name ta 2 )estry 
is given to a large number of woven fabric's, 
some of which are merely cotton ])rints. 
A variety known as (lobelin tapestry con- 
sists mostly of imitations of paintings, etc., 
in silk. 

Tabinet. — This is a delicate kind of silk, 
usually water-marked by being subjected 
to jn-essure whilst damp. It is chiefly used 
in conjunction with silk damasks and bro- 
cades for Persian bedsteads and hangings. 

Velvets.— These embrace a large variety 
of materials, and their chief feature is their 
pile or na^) surface. Stamped velvet is 
a plain velvet stamped or embossed in a 
rotary press with suitable designs. Common 
mixed goods go through this process, the 
better qualities, such as Genoa, frisc, 
plush, etc., being figured in the w'^eaving. 
There are several mock velvets, known 
as velveteen and plushette. Frise velvet 
is distinguished by its ground being covered 
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with small loops left uncut. Utrecht velvet 
is made from mohair, the wool of the Angora 
goat ; it is heavier in pile and texture 
than the silk and mixed velvets, and is 
also cheaper. In conjunction with Wilton 
pile, a kind of carpet, it is often used for 
making velvet borders for furniture up- 
holstered in saddle-bags. Velveteen is a 
short pile material, the weft and warp 
being composed of cotton. Wilton j)ile — 
French mocpiette— is sometimes used, but 
the heavy pile of the cloth 2 ;)rcvents a neat 
appearance b(*ing obtained. Velvets are 
obtainable in 24-in. widths, and vary 
in price from 2s. to ids. per yard. 

Furniture Stuffings 

Alva. — This is a seaweed from the shores 
of southern Russia, the Baltic, and other 
places, and is extensively used as a furni- 
ture stuffing. It should be dry, as the 
damp green portions often seen in a bale 
of alva arc liable to breed vermin. (Fuller 
information on this point has been given 
already under the heading, “ Furniture : 
Insects in Upholstered Furniture.”) Ger- 
man alva is inferior to French, which is 
crisper and has more spring in it. The 
Dutch alva is the cleanest and most free 
from lumps. None of the vegetable fibres, 
however, is to be compared with hair, as 
they do not present the same amount of 
(‘lasticit 3 ^ Take a handful of each material 
iiiid com])ress it ; good hair will expand 
again on pressure being removed, wdiile 
the oth(‘rs will only do so to a very limited 
extent. In use, scats stuffed with fibre 
]i(‘come hard and lumpy very soon, while hair 
ii‘tains its spring for a consid(*rable time, 
though, of course, it eventually becomes 
matted. 

Flocks. — (V)tton and w'oolh'n flocks w^ere, 
until a. few' years ago, almost exclusively 
used in tlu^ north of England for stuHing 
chea]) furniture and beds. Flocks — short 
stapled, fluffy fibres — are flic w^aste and 
fallings from the various machines used 
in jireparing the threads for the looms and 
in finishing the cloth. There are several 
qualities and varieties of flocks, the best 
being those made in the operation of raising 
or fulling* fine, wmollcn cloth. The cheapest 
are the screenings from the cotton-cleaning 


machines. There are also mixtures of 
cotton and wool, dyed and in natural 
colour. Flock makes a nice warm stuffing, 
but is inferior to the fibres mentioned above 
for making good edges. Raising flocks^ 
are the short fibres torn from the surface 
of woollen cloth in the process of raising 
the nap or pile. Cutting flocks are thrown 
off in the operation of cutting or clipping 
the face of certain kinds of cloth ; these 
are cheap, usually very short in staple, 
and enter into the composition of flock 
wallpapers. Milling flocks arc formed in 
the operation of milling the surface of 
woollen fabrics. Noils are the short fibres 
of w’ool removed in the process of wool 
combing. Noils and millings are almost 
pure wool, and command a good price ; 
they are chiefly used for woollen flock 
beds. Black wool flocks are in many dif- 
ferent qualities and colours, and are chiefly 
made by the combing machines used in 
wool carding ; they are of medium curl, 
are much used for mattress stuffings, and arc 
often blended with coloured flocks and 
sold as ‘‘ red spot fancy,” mottled mixture, 
brown mixture, etc., the name denoting 
what colour has been blended with the 
black. White wools are a pure wool flock 
with a full curl and soft elastic feel, which 
in ordinary circumstances lasts for years 
wdthout matting. Teazed wools arc a 
pure wool Hock, but are a bad (•olour, wdth 
no curl, and are manufactured from the 
fluff and sweepings of the mills ; they ai*o 
very cheap and warm. Flock manufactur(‘ 
is usually carried on as an adjunct to a 
woollen mill, the woollen waste being 
sorted on large wire grids, which allow 
the dust and powdered material to fall 
through. The better qualities are dyed, 
dried by heat, and passed into a “ willow - 
ing ” machine, which beats and opens all 
the fibres. They arc next passed into a 
curling machine, and blown out by com- 
pressed air, being then packed in 50-lb. 
bags for the market. The machine used by 
upholsterers for dressing flocks is known 
as a teazer or willey. 

Horsehair and its Substitutes. — For stuffing, 
curled horsehair is the best material to 
use, but it is rather expensive. Several 
substitutes are sold, the following being 








he most : Co^ooaiLut ^Sbre is a 

iplen(}id material lor gettmg firm edges ; 
t should be of the cl^u, long-stapled 
variety, and, not powdered. Algerian grass, 
lyed black, haa much the same appeara]^ce 
ts horsehair, but is harsh and brittle. 
!Tew Orleans moss and. wild pineapple fibre 
ire also used as horsehair substitutes. 
Mien horsehair is burnt it leaves a black 
bsh, - whilst vegetable fibres bum to a light 
rrey ash. 

Mill Puff. — This is cotton or a mixture 
)f cotton and worsted waste, and is much 
ised in stuffing cheap furniture. It is 
nostly the screenings or fallings from 
jotton, etc., thrown dbwn during cleaning 
ind burring. 

Mungo. — :This is prepared from woollen 
•ags torn into short fibres. Wool extract 
s very similar to mungo, but has all the 
vegetable matter extracted by a chemical 
process. In preparing flocks for the market, 
;hey are mixed or blended to produce the 
lifferent qualities and colours. Cotton 
locks, such as teased or mill puff, are 
isually packed in bags of 56 lb., whilst 
Yoollen flocks are put up in 50-lb. bags. 

Other Stuffings. — In addition to the 
illings already mentioned, there are special 
Materials for hot climates, the principal 
)f these being paper shavings, wood wool, 
aianna, - aloes, etc., the object being to 
^et a loose texture which will admit of more 
;)erfect ventilation. 

Furniture Trimming^s, Springs, 
Webbings, etc. 


Banding. — This is very similar to gimp, 
md is used for much the same purpose, 
ft is made from long strips of covered 
eather, folded double and pasted fast at 
he back, and can be got to match any 
colour of leather used in upholstered work. 

Buttons. — These may be had to '^atch 
dl kinds of furniture coverings. They are 
packed in cardboard boxes, which contain 
Dne gross. ' 

Gimps. — These are used to give a finish 
h the tacking rebates in upholstered 
^vork, and are generally J in. wide. The 
kind used for hair-seated work is black 
polished linen, either plain or fij^red. 
Scroll* gunp is a .kind of thick silk twist 


in ^gzag form, stiffened by coarse threads 
running through it, and is used on velvets, 
plushes, etc. Qimps are sold by the gross 
yard wound on a card. 

Hessian. — This is a coarse jute cloth, and 
is used as underlinings, first stufidng, etc. 
The manufacture of this ploth forms the 
staple industry of Dundee in Scotland. It 
is made in many varieties and widths ; 
that known as spring hessian is a very 
strong cloth, about twenty picks to the 
inch, and weighs lOJ oz. to the yard, 40 in. 
wide. The coarser kinds, such as scrjrm, 
are used as underlinings and first stufi^gs. 

Springs. — Wire spiral springs have the 
diameter of their centres half that of their 
ends, the free ends of the wire being coiled 
inwards, to prevent cutting the coverings. 
Sizes from 4 in. to 12 in. are obtainable, 
They are made of different gauges of wire 
to suit various purposes ; 4-in. springs are 
of No. 12 gauge, and the 12-in. springs of 
No. 6 gauge. They are secured to wood 
spring-rails in sofas, etc., with wire staples 
put over the bottom coil, 'and are tied or 
stitched with twine to furniture which 
has webbed foundations. Old-fashioned 
springs sometimes met with are found to 
have the free ends tied down to the first 
coil by lapping, with fine rose-wire. This 
method results* in a certain amount of rough- 
ness, which is li^^ble to cut the underlinings 
unless well lashed with cording., Springs 
are so cheap that it will not pay to lap the 
ends by hand labour ; but should a spring 
need shortening for some special purpose, 
use a pair of strong round-nose pliers, care 
being taken not to buckle the spring. 

. Twine. — Upholsterer’s twine is a special 
twine, very strong and tough, and sold in 
i-lb. and |-lb. balls. Good twine should 
not break when pulled in use; Twine used 
in mattress making is of two kinds ; one, the 
thicker of the two, is tufting twine, and the 
othCir stitching twine. 

Wadding. — This is cotton or cotton- 
waste very finely carded to give it a soft, 
fluffy appearance. It is gummed to tissue 
paper. The grey wadding is the kind 
mostly used by upholsterers. 

Web or Webbing^— This is strong coarse 
braid composed of cotton-wool alone, or 
mixed with linen woven plain or tabby. 
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and can be obtained in rolls of 18 yards. 
Sprinf^ web is very strong material made 
of linen, with a pointed twill or herring- 
l)one ])attcrn running through it. Webbing 
is used for spring seats and other light work. 
For ])a(’ks, etc., not intended for rough wear, 
a ch(‘aper variety, known as German web- 
l)ing, is used, but not in good work, in 
whick webbing forms the foundation for the 
whole jol). If poor material is used, the 
work sinks and bags quickly. 

Furs 

Cleaning Furs. — Try one of the following 
methods : (1) Rub with hot roasted bran, 
allowing the bran to enter the fur well. 
Then shpkc the fur and well brush. (2) 
Moisten bran with hot water and well 
rub it into the fur with a piece of clean 
flannel. Now take some dry bran and a clean 
dry flannel and rub this well in until the 
wet bran and the fur have become dry. 
1k remove tlie bran, give the fur a good 
sliake, a sharp but light beating with a 
cane, and brush with a soft brush, (o) 


Mix and heat in an oven equal parts o 
flour and fine salt, and thoroughly rul 
the hot mixture into the bottom of th( 
fur. Now well shake the fur, then throw 
it over the back of a chair, fur side upwards 
and brush out any of the mixture left 
using the point of a soft brush, and giving 
sharp “ dabs ” so as to get to the botton 
of the channel formed by the parting o 
the fur, blowing well all the time. (4' 
Make a thin paste of light carbonate o] 
magnesia and petroleum spirit ; brush 
this well into the fur until it is saturated : 
then allow to dry thoroughly, away from 
any light ; afterwards brush out the powder. 
Any stains still left in may be removed by 
applying a little ammonia and soap on a rag, 
followed by clean water, but the fur must not 
be wetted more than is absolutely neces- 
sary, and it should be dried with hot flannel. 
The appearance of the fur will be much 
improved by careful combing with an 
ordinary hair comb. 

Dressing Fur Skins.— This is fully described 
under the main heading “ Skins.” 



Galvanising: 

Tn galvanising, metal is coated with 
zinc by being passed through a bath of 
the molten metal. Zinc for galvanising 
purposes may be in ingot form or as waste 
cuttings from sheets ; these are melted 
by heating, the metal being covered with 
sal-ammoniac and coke dust to prevent, as 
far as possible, oxidation of the metal. 
The melting bath is usually of thick iron, 
built into a brickwork setting, and beneath 
it there should bo left sufficient space 
for arranging the firebox or furnace in 
which the fuel is placed to heat the bath. 
Tbe articles to be galvanised are not usually 
heated before being immersed in the molten 
metal. Newer methods of galvanising 
arc (a) the electrolytic/, in which the zinc 
is deposited by the action of an electric 
CLirrcnt, and (6) the 8herardising process 
invented by Sherard Cowper-Coles, in 
which the metal is heated in a closed iron 
vessel in the presence of zinc dust. 

Garden Frame, Glazing: (see Glazing:) 

Gas 

■ Bunsen Burner Lighting Back. — No Bunsen 
or air burner is suited to be turned down 
Very low, as it is sure to light back. When 
lighting back takes place, a flame will still 
show at the ordinary holes, but it will not 
an atmospheric one. If the burner 
is to be turned down most of the time, a 
hand of metal should be put round the air 
lioles, so that the supply of air can be re- 
<luced when the gas is turned down, thus 
s<^ciiring the proper mixture of gas and 
^ir — ^namely, 1 of gas to -2 -3 of air. The 


band can be raised above the air holes 
when the full flame is required. 

Freezing of Gas-pipes. — To prevent the 
freezing of gas -pipes, a German method 
is merely to insert n wider piece of pipe 
just where the conduit issues from the 
ground or wall. For a conduit of a .dia- 
meter from f in. to J in., an 8-in. or 12-in. 
length of pipe 1 in. in diameter is suffi- 
cient. The deposition of the w^tcr particles 
contained in the gas, which on leaving the 
works have a temperature of about 10° 
C. (50° F.), naturally takes place just where 
the gas is subjected to the most abrupt 
change of temperature; that is, on its 
issue from the ground. If the external 
temperature is sufficiently low the deposited 
water immediately congeals and clogs the 
conduit. As soon as tbe gas has acapured 
the temperature of the conduit the de- 
position of water and congealing cease, 
and this is said to be the (;ase a short dis- 
tance beyond the first cooling point. There- 
fore, there should bo no eongealhig beyond 
the inserted wider piece, and this piece is 
wide enough to accommodate a thick 
ice -crust and still to leave a free passage 
for the gas. As a matter of fact, the prin- 
ciple of this method is employed in street 
larnj)s with success. 

Incandescent Burner Lighting Back. — 
Lighting back of an incandescent gas 
burner is generally due to bad des'ga some- 
where. Such burners will, perhaps, work 
well enough for a time, but after use they 
rapidly get unsatisfactory. The only cure 
for this trouble is the separation of the 
various parts of the burner, and the in- 
sertion of a piece of finer gauze in place 
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of the piece that is provided ; or a second 
piece of this wire gauze may be inserted 
in the head of the burner. The gauze is 
intended to act in the same way as in 
the safety lamp, and prevent the passage 
of the flame through it, owing to its power 
of rapidly dissipating the heat of the flame. 
(See “ Bunsen Burner Lighting Back,” 
above.) 

Insects in Incandescent Burners. — There 
is on the market a device that will prevent 
moths or other insects entering the interior 
of incandescent mantles. A. E. Podmore 
and Co. manufacture a lamp which has 
an insect-proof and dust-proof burner, and 
which obtained a medal at the Smoke 
Abatement Exhibition in 1905. This is 
of the self -intensifying typo. For the 
ordinary C burner chimneys, the Welsbach 
Incandescent Lighting Co. sell what they 
call a ceiling protector in metal (enamelled) 
or porcelain, which has fairly small per- 
forations, and should keep out all except 
the smallest moths. If the holes arc too 
big, a piece of metal wire gauze could be 
inserted inside tlie protector to prevent 
the ingress of insects. Where globes with 
lateral air holes arc used, air-diverting 
cones costing Id. each should be fitted, 
to prevent the air and moths entering by 
the under side of the burner. 

Lighting Gas Jets by Electricity. — Various 
methods of ligliting gas jets by electricity 
have lieen invented, but such methods arc 
costly, and are ih' vised to save labour. In 
some instancies they aiv necessary, as 
for lighting gas jeis in lofty rooms and 
domes, but they are not necessary in a work- 
shop. The most simple device is com- 
posed of a battery, induction coil, a line 
leading to all the burners, and a specaal 
piece of mechanism attached to each burner 
for turning on the gas by hand and causing 
a spark to pass across the jet. There is 
also an arrangement for lighting a number 
of gas jets from one point. The same bat- 
tery, coil, line, and lighting devices are 
required ; but a separate line goes to each 
burner, and is oporaied by a separate push. 

Roaring of Incandescent Burner. — This 
points to incorrect proportioning of the 
gas and air.* Try turning down the gas to, 
say, two-thirds the full supply, and, if this 


removes the roaring, then by burnishing 
reduce the size of the holes where the 
gas em'^rges in the nipple. The gas cock 
should always be turned on full, so that 
the full pressure is obtained at the nipple. 

Testing Incandescent Mantles. — To test 
an incandescent gas mantle before using 
it on a burner, the “ Plumber and Deco- 
rator ” gives the following hints. When 
looking at an incandescent mantle, it must 
have an absolutely conical shape without 
any indentations or uneven lines. Per- 
fectly conical mantles are generally burned 
off by hand, and thus each mantle receives 
careful individual attention. Imperfectly 
shaped mantles are generally treated by 
machinery, and may be put down as second 
quality, or “job.” The next proof of 
the quality would be to examine a mantle 
thoroughly and see if the fabric contains 
any uneven perforations, which are caused 
by a low quality fabric. If such are dis- 
covered they may be put down as “ seconds.” 
Good quality mantles which contain a full 
proportion of rare earth should have a great 
deal of resiliency in them ; that is to say, 
if they are lifted out of the box and put 
down on a flat surface they will stand 
a slight pressure of the finger without 
injury, and rebound to their original shape. 
First- quality mantles will always be found 
very even round the head, and will stani' 
a great deal of vibration even after havin; 
been burned oil. Such mantles shouh 
burn at least 200 hours without losing am 
candle-power. Reputable manufacturers wil 
always guarantee their mantles to burn i 
certain number of hours, and to contain j 
certain quantity of thorium and cerium. 

Gas Stoves 

Cleaning Burners. — To clean gas-stov( 
burners badly incrusted with grease, boi 
them in strong lye water, or, in 'very bjid 
cases, heat them to the point of redness ovci 
a fire. In heating burners to clean them, 
extreme care must be used to prevent then] 
overheating, or they will be ruined. 

Cleaning Gas-cooking Stoves. — These must 
have particular attention if the best results 
are to be obtained, and this is especially 
true where they are in constant scrvi( 0 . 
Such liquids as milk or coffee should b^' 
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wratohed to prevent boiling over, which 
causes the burners to be clogged, and the, 
iron or zinc linings to be corroded and 
rusted, they then having a stained, unsightly 
appearance. About once or twice a week, 
according to the use of the range, the 
burners should be lifted out, turned upside 
down, and lightly tapped to knock out any 
dust or soot lodging in them. With a hat- 
pin pick out any particles that resist tap- 
ping. When not in use, the stove should 
be covered. Keep it clean by rubbing 
with a dry cloth, particularly the oven 
floor and racks. When anything flows 
over and burns, or when parts get greasy, 
thoroughly scour with soap and warm 
water, and wipe dry with a clean rag. 
Gfas stoves kept well polished are not likely 
to become rusty ; but should they get so, 
scour with pan ffin oil and fine emery. 

Cleaning Gas-heating Stoves. — When the 
iisbestos becomes discoloured or blackened 
from the gas smoking, the feathery fibre 
-should be sprinkled with common table salt, 
und the gas then lighted. This soon burns 
off the deposited soot, and the mineral then 
resumes its natural whiteness. It happens, 
too, that the tiny apertures through which 
the gas flows become gummed and par- 
tially filled in ; when such is the case, 
run through the holes a hat-pin or a round 
toothpick, and it will readily free them ; 
but be careful in doing so not to broach out 
the holes larger than they were originally. 

Gas Fire. — The best gas fire is obtained 
by a large number of small jets so arranged 
that each jet will be fed with pure air, 
find that the burned gas from one jet cannot 
become mixed with the fresh gas issuing from 
another. A gas fire should have a supply of 
air in addition to that which is obtained 
through the mixer. It is impi ssibic to sup- 
ply enough air through the mixer to secure 
complete combustion, and one of tlie most 
common errors in setting gas-burners is 
the attempt to exclude all other air. On 
the other hand, if an excess of air is sup- 
plied it will unduly reduce the tempera- 
ture of the products of combustion. It is 
^ mistake to attempt to “ hold the heat 
back ” by tightly closing the damper in the 
^moke pipe. When this is too tightly closed, 
poisonous products of combustion are 


retained too long in the furnace and poison 
the fresh gas issuing from the burner. 

Gas Fire Logs. — Gas fireplace logs, after 
having been used for several seasons, are 
liable to lose their efficiency, fail to radiate 
heat properly, and to give off objectionable 
odours of the gas. When newly purchased, 
the asbestos fibres arc quite long, from 1 in. 
to 1 J in. in length, but after being used for 
a while they become broken and even entirely 
worn away in places. The gas, in such a 
case, instead of heating these fibres to in- 
candescence and radiating its heat there- 
from, passes away into the air more or less 
unconsumed. To remedy this, take an 
old knife or putty knife and scrape ofi 
all the asbestos from the face of the log. 
Get lb. of asbestos wool, which will be 
sufficient for a large surface. Then get 
about a pint (or pound) of silicate of soda, 
which is a mucilage, and is used to cement 
the asbestos to the fire face. Pour out a 
saucerful of it and spread out the asbestos 
on a paper ready for Uvse. "Ifhe fire sur- 
face having been cleaned, take a brush and 
cover the whole surface of the iron with a 
coat of silicate, taking care to keep the 
hands clean and dry. Pick up a pinch 
of asbestos, dip it lightly in the dish 
of silicate, and, beginning at the top of 
the log, stick it on, being careful not to 
cover up the small flame or gas holes. Ee- 
peat this, pinch after pinch, in a row across 
the top, then another row just beneath, 
and so on across, the plate, row after row, 
from left to right and top to bottom, until 
the whole surface is covered. Put the 
asbestos on as thick as it is possible to 
ijpply it. The gas can be turned on and 
lighted at once ; do not wait for the silicate 
to dry, as the heat cannot hurt it. Wlierever 
gas flames come through the little holes, 
open them with a pointed wire or sharp 
needle. After the silicate is dry the loose 
fibres of asbestos can be shaken ofi by lift- 
ing the log from side to side. 

Proportions of Gas and Air. — If a burner 
secures the combustion of all the gas which 
passes through it without the production of 
carbon monoxide, it has done all that can 
be done. Talk about burners which bum 
large quantities of air is all nonsense. A 
cubic foot of gas in complete combustion 
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combines with a fixed quantity of oxygen. 
This quantity cannot be increased or de- 
creased. If the quantity of air supplied is 
insufficient, part of the gas will be unburned. 
If the air is supplied in excess of require- 
ments, the excess of air will not be used. 
If more air is mixed with the gas than 
required, coihbustion will be imperfect, 
and part of the gas will lie unburned. A 
perfect gas flame is a clear blue and per- 
fectly transparimt. A whiter or y(;llow 
flame, or a milky blue flame, indicates 
imperfect combustion. Sometimes a gas 
flame seems blue, but by holding an object 
on the other side it will be found it is not 
transparent. This indicates imperfect com- 
bustion. If the flame “ blows ” or “ lifts ” 
away from the burner, it shows too much 
air, and consequently im])erfe(;t combustion. 
If the lire “ strf'aks up ” in long ragged 
flames, there is imperfect combustion. Tf 
any portion of the burned gas mixes with 
the frcish gas, it poisons the latter, and tliero 
is imperfect combustion, for a small amc.mt 
of carbon dioxidi', mix(*d with gas renders 
the whole mixture incombustible. 

Right Kind of Flame. — The jnoper flame 
in a gas stove Bunsen or atmos])heric 
burner is on(‘ in which each separate jet at 
each hole seems burning alone by itself, 
not impinging or touching at any ])oint the 
jets adjacent to it. The flame burns 
with a greenish cone in the centre of the 
jet, the cone having tin* ap])ea.rance of a 
vigorous swirling motion, as though the 
env(‘l()pe of flanu' was endeavouring to 
force the gn'cii cone down through tlic 
hole from wh.icli it issues. There is an 
iJ('a that then* should be a large mass 
of blue flame above the burners, but the 
better elllcimicy of the flame just d<‘S(uibed 
can be demonstrated by lieatmg to boiling 
point a small pan of water over the blue 
flame, carefully noting the time required, 
and then repeating the operation with 
the same quantity of water over the burner 
adjusted as abovi^ described, again noting 
the time. 

Rubber Connections, (tas-stove dangers 
are largely increased when the supply 
connection of rubber tubing. One of the 
Ibiitod States tire underwriters’ associations 
lias investigated the matter, and has come 


to the conclusion that rubber-tube con- | 
ncctions arc the cause of a large proportion 
of gas conflagrations, and the association 
has consequently forbidden the use of , 
such tubing except in laboratories. It is 
stated that the best grade of rubber hose 
does not contain more than 15 per cent, 
of Para rubber, that other grades contain 
but 3 to 7 per cent., and that poorer grades 
are made from cloth covered with pitch. 

It is asserted also that flexible metal tubing * 
is not always reliable. When a leak in 
ru])ber tubing is ignited the tube is quickly 
destroyed, with results not hard to con- 
jecture. The cock at the beginning of the 
tube is the one that should always be 
turned off rather than the cock at the stove 
itself. The association has found that gas 
stoves mounted on wooden surfaces often 
char the boards and finally ignite the wood, 
even asbestos or metal covering not pre- 
venting tlic wood from charring. 

Gelatine 

Bones, or the cuttings from calf skins, 
finer portions of ox hides, etc., may be 
used for making best gelatine, but must 
be fresh and free from decomposition. The 
bones are dried, broken small, and packed 
in a wire cylinder, whiidr fits in a cylin- 
drical iron boi](‘r closed with a lid. The 
cylinder may be covered with a flannel 
bag for the piir])()sc of clarifying the gelatine 
solution. The bones are steamed for a short 
time while water is percolating over them, 
and the fatty matter may be run off with 
the liot water. When no more oil appears, 
the water is turned off, and steaming is 
continued under pressure. The gelatine, 
percolates through the flannel bag, and 
from time to time the solution is blown 
off. The gelatine solution is poured into 
shallow tinplate moulds or on to slate 
slabs, and, when set. it is cut up with a knile 
and dried on wire netting in a hot room or 
under sheds in the open air. Hide cuttings 
are first treated with an alkaline solution 
until somewhat softened, then washed with 
water and treated with sulphurous acid 
in a closed chamber until bleached ; the}' 
are next steamed at 150° E. until all tln‘ j 
gelatine has dissolved out. The ' solution . I 
is allowed to clarify by standing while it is I 
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Icept at a temperature of 100° F. The 
clear solution is poured off, moulded on 
4abs, the cakes washed with water to 
i^move free acid, the gelatine again melted 
Down, poured on slate slabs, cut up, and 
dried. 

Clarifying Gelatine. — Gelatine solut ion may 
he clarified by adding to it a small quantity 
(d alum ; add afterwards some bone-black, 
stir well and keep warm for a few hours, then 
filter through flannel bags till clear.- If 
the gelatine is for culinary purposes', in- 
st ^rd of the alum, use white of egg. If 
the bone-black (animal charcoal) is of good 
(jiiality it will both clarify and lighten the 
Lolour of the gelatine. 

Gelatine Capsules. — To make gelatine cap- 
sules, a mould and cores or plugs to fit will 
l)c required. The mould should be brass, 
hut a wood one might serve for trial. It 
should have several (say two dozen) holes 
hored in it, each hole having the diameter 
md depth of the capsules required and 
[)eing rounded at the bottoms. The plugs 
should be made in. less in diameter, 
but of the same shape. The gelatine 
diould bo dissolved in about an equal 
:|uantity of water and, while hot, poured 
ill a polished marlile slab and allowed to 
?()ol. AVhen set it should be cut into con- 
venient sized pieces, allowing for shrinkage, 
rile amount allowed being determined by 
experience ; the pieces should then be 
Iricd in a warm place. Previous to mould- 
ng, the gelatine should be softened by 
steaming, placed over the holes in the 
mould, and forced in by the plugs. After 
ihout an hour the gelatine will be set ; the 
plugs may then be removed, the excess of 
^u'latine shaved off with a sharp knife, 
md the cases shaken out. The capsules 
lie usually double, one sliding within 
lie other ; this will necessitate two moulds, 
•no with holes about in. smaller than 
I lie other. If wood moulds are employed 
they should be oiled to prevent the gelatine 
sticking. 

Gelatine Capsules, Cleaning. — To clean 
gelatine capsules, fill a box of O-oz. to 8-oz. 
upacity one third full of clean, dry salt, 
uid in this shake the capsules for a few 
^i‘f‘onds ; then pick them out or sift the 
5rilt through a small sieve. One charge 


of salt will clean about three hundred 
capsules. 

Gelatining Showcards. — There are several 
methods of gelatining showcards, but the 
following will be suitable. Nelson’s clear 
gelatine is dissolved in water. The quan- 
tity is immaterial, and can best be deter- 
mined by experiment. There should only 
be sufficient gelatine to make the liquid look 
like dirty water. While applying it to the 
paper, which may be done with a large flat 
brush, it must be kept warm. A nice even 
coating must be given, and the sheets laid 
aside to dry. As the liquid is very thin, 
care must be taken not to put on too much, 
or it may dry in pools, and thus have a 
dirty appearance. After the sheets are 
dry, they are put into an alum bath — that 
is, water in which alum has been dissolved. 
Allow to remain for a few minutes, and again 
lay out to dry. Sheets of plate glass or 
ferrotype are now made thoroughly clean, 
rubbed over with French chalk or Castile 
soap, and well polished with a clean rag. 
The gclatined vsheels are th^n put into 
water, and allowed to get well soaked. A 
glass plate is put into the water, one 
sheet placed upon it, face to the glass, and 
both carefully lifted and allowed to drain 
a little. It is laid on the bench, and a 
rubber roller passed lightly over it several 
times, working outwards from the centre, 
so as to get all the water out and to give 
good contact to the glass plate. The plate 
should now be stood on end to dry in a warm 
room or in a current of air. When thor- 
oughly dry, the sheet w^ill peel off the 
glass, and will have a bright and shin- 
ing surface. The wshects are afterwards 
mounted on cardboard if necessary. Var- 
nishing gives better results than gelatining. 

Qesso Work 

The composition used for gesso decoration 
can be obtained from most shops that supply 
artists’ materials. There is no fixed for- 
mula by which it is made, operators being 
thus at liberty to vary the proportions and 
to add any ingredients or colour pigments 
that may suit their fancy. One preparation 
is made by simply mixing plaster-of-Paris 
with thin, freshly made glue and a small 
percentage of glycerine. \ In another, whiting 
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is used instead of plaster, made up as fol- 
lows : Whiting, glue, gelatine, boiled linseed 
oil, and powdered resin are mixed while 
warm to the consistency of thick paint. The 
gelatine is melted in hot water, the whiting 
meantime being soaked in cold water, till 
soft ; then, aftpr the surplus water is 
poured away; the whiting is added to the 
gelatine, and the whole stirred in a pan 
over the fire or stove, adding the other in- 
gredients and mixing till thoroughly blended 
and free from lumps, (tosso ornamenta- 
tion is largely applied to frames. The frames 
to be decorated must be gleaned up per- 
fectly smooth, and coated with glue size 
at the parts where the ornumentation is 
to be laid on. The composition is then 
vSpread on by means of hog-hair flitches, 
building it up higher where required by 
laying on successive coatings. Trace the 
design on the wood first, and use tin; com- 
position so thick that it will not spread 
lieyond the lines. The g('sso may set in a 
few minute's, or its hardening may be re- 
tarded for half an hour, according to its 
nature. By the skilful handling of brushes 
a.lone, much usi'ful work may be done. 
Dll the other hand, if allowed to become 
<piite hard, it may bo cut, filed, or otherwise 
rubbed down into many decorative designs. 
As regards tlu^ finish of the woods, oak 
frami's may lie st:iined a dark colour, which 
is fixed by an application of French polish 
or thin spirit varnish, the whole surface 
being afterwards dulled down. I1ie.' orna- 
mi'iitation is sonu'tiim's slightly stained, 
the stain being rubbed off the sharp or 
prominent portions, thus giving an antique 
etfeot. The stains may be a dilute ebony 
stain, or Vandyki^ brown mixed in dilute 
liquid ammonia these will p'netratc well 
into the wood. 

CHIding 

Book-edge Gilding.— The whole process 
of book-edge gilding is here summarised. 
After the edges have been cut, the book 
is placed between gilding-boards (which arc 
the same as backing-boards, but straight 
on the uppei* edge), and screwed up tightly 
in the lying press. The edge is now scraped 
with a steel* scraper to make it perfectly 
level, and a sponge, dipped in a mixture of 


Armenian^ bole!, or household blacklead 
and water, is passed over it, the surface 
next being brushed dry with a soft boot- 
brush. Armenian hole is a red friable earth, 
to be had from the druggist. Gold-leaf 
is spread out on the cushion, cut to size, 
and lifted on slips of cream-laid or other 
hard paper, ready for application to the 
‘ edge when this is sized. Pass the paper 
over the hair of the head, and apply it to 
the gold-leaf, which will adhere and may be 
lifted. The size is simply white of egg 
and water. To prepare it, break a fresh 
egg, and allow the white to drop into a 
wide-mouthed bottle large enough to con- 
tain a pint of water, but be careful to keep 
back the yolk. Fill the bottle with water 
and shake well, so that the white of the egg 
will become well mixed with the water. 
It will work better when old than when 
fresh mixed. The size is applied to the 
edge with a broad camel-hair brush, and 
for this some amount of practice is neces- 
sary, as passing the brush over any portion 
a second time is fatal to success. The 
object is to have a thin uniform film of 
size over the entire edge. The gold-leaf 
is now quickly laid on the edge while the 
size is still wet. Care must bo taken to 
prevent holes appearing, and where the 
joins occur the loaf must not overlap too 
much, as this will show in the finished 
result. The edge must now be loft for 
hours to dry, and is then rubbed down with 
the burnisher, a piece of laid paper being 
held between the burnisher and the edge. 
When this is satisfactorily performed the 
fleshy part of the hand is pressed over a lump 
of beeswax, and this is rubbed over the 
edge to prevent the burnisher sticking. 

( ommence at the left-hand side and burnish 
across the edge, moving gradually with- 
out lifting the burnisher, until the entiic 
edge has been burnished. This may have' 
to be done several times, but always ruh 
with the wax. The burnisher is a fiat 
agate, bloodstone, or ironstone. It is 
mounted in a wooden handle, and is hold 
tightly between the fingers, the movement 
being obtained from the shoulder, whidi 
presses against the handle. The operaficn 
IS the same for all classes of paper., whcthti' 
glazed or otherwise. 
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Fire Gilding. — Fire gilding is a process 
for causing gold to adhere to other metals 
by the action of fire. There are several 
known methods of doing this, the following 
being some : (1) Gilding by gold amalgam. 
Leaf gold is shaken with mercury in a warm 
bottle until the two metals combine to form 
a pasty amalgam. Excess of mercury is 
then forced out of the amalgam by pressing 
it in a washleather bag, and the remaining 
thick paste is spread over the cleaned surface 
of the metal to . be gilded, which is then 
heated to drive ofi all excess mercury in 
the form of a vapour. This is a very 
unhealthy process. (2) Gold plating. A 
bar of the metal to be gilded is first made 
clean and bright on all sides, then coated 
with a very thin film of borax, over which 
are laid plates of gold to the required thick- 
ness ; it is next made very hot in a fur- 
nace or muffle and the gold plates are 
caused to adhere to the underlying metal 
l)y pressure, whilst hot, in a rolling mill. 
The gold-coated bar is now rolled down to 
the required thinness for rings, chains, etc. 
A similar process, in which borax is not 
employed, is adopted to coat round bars 
of silver with gold for drawing into lace 
wire. The previously shaved bar of silver 
is coated with several layers of thin leaf 
gold, next bound up in several folds of paper ; 
the whole is then heated to redness in a 
charcoal fire, and the gold well burnished 
with bloodstone burnishers whilst the bar 
is hot. Metals may be coated with gold 
by these methods to any desired thickness, 
and thus a very durable gilding may be 
obtained. But similar durable coatings 
may be secured by the electro -deposit 
process, although this is generally employed 
when a rich gold appearance is desired 
with a thinner coat of gold than can be 
put on by the fire-gilding process. 

Gilding by Immersion. — There are several 
different solutions for gilding by immersion ; 
in fact, a weak solution of chloride of gold 
may be used for articles of steel, copper, 
silver, etc. It cannot bo recommended, 
however. A solution for gilding brass 
and copper may be obtained by converting 
about 6 dwts. of fine gold into a chloride, 
dissolving in a quart of water, adding 1 lb. 
<^f potassium bicarbonate, and boiling for 


about two hours. One minute should be 
given for immersion. Another method, be- 
fore using the above bath, causes the articles 
to be dipped into a solution of quicksilver 
dissolved in nitric acid and diluted with 
water. BecquereFs gilding solution has 
been given as follows : Dissolve chloride 
of gold, 1 part, and ferrocyanide of potas- 
sium, 10 parts, in 100 parts of water, and 
filter. Then add nearly as much of a 
saturated solution of ferrocyanide of potas- 
sium, and dilute with once or twice the 
volume of water. The following method 
is of use in dealing with small bronze articles 
and cheap jewellery : Caustic potash, 18 
parts ; carbonate of potash, 2 parts ; 
cyanide of potassium, about 1 part ; water, 
100 parts. Only one-sixth or one-seventh 
of a part of chloride of gAd is dissolved in 
the water, and the other materials are 
added and boiled. The addition of chloride 
of gold from time to time will strengthen 
the solution, which must be used while 
nearly boiling hot. . 

Gilding Cardboard Mounts. — ^hen picture 
mounts have been cut out with a bevel 
edge, the only practical method of gilding 
this edge is by covering it with gold paper. 
Paper for the purpose, called gilt binding 
paper, can be had from most stationers or 
mount cutters. Strips of this paper are 
carefully cut to size, pasted, put on the 
bevel, and turned in to the back. Special 
attention must be given to have the corners 
neat and to prevent the join from being 
unsightly. Such mounts are, however, 
often gilded before being cut out, but this 
process is beyond the amateur. A block- 
ing presis, three brass blocks, and a shaped 
steel cutter, will be required. One of the 
bra.ss blocks is simply a frame, which may 
be of any shape ; this is set up in the press, 
which is heated. The cards are prepared 
with the necessary size and gold leaf, then 
blocked in the press, and when the surplus 
gold is wiped off, a broad line is left on the 
board. The second brass block is simply 
a flat piece of brass, smaller than the frame 
each way by the size of the bevel, say 
about J in. The third block is a larger 
frame than the first, and has a little larger 
opening. The three blocks comprise a 
set. "^en the gold line or frame has 
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been blocked on the card, the block is re- 
moved and the second or solid block is set 
up. The large ot third frame is arranged 
on the bed of the press. The card is next 
placed between these two blocks, and 
when pressure is applied in the usual manner 
a deep impression is made, which will bevel 
the gilded portion, and the card will have 
the appearance of a flat tray with a gold 
border. Then the steel cutter, of the exact 
size of the block which makes the depres- 
sion, removes the centre. The various 
blocks and the cutter must suit the work 
to be done, and if the blocks do not register 
with each other, very imperfect work will 
be produced. 

Gilding Glass. — See that all tools and 
implements, such as cushion, knife, tip, 
jug, and glass, are free from dust or grease. 
In order to ensure the absolute cleanness 
of the glass, go over it with whiting and 
water, and polish with a clean linen rag. 
For gilding on glass, isinglass and distilled 
water are used ; sometimes a little pure 
spirit of wine is added, but not necessarily, 
as the best results can be obtained with the 
distilled water and isinglass alone ; these 
must be boiled for about five minutes and 
then passed through a filter of white blot- 
ting paper. Three grains of the best 
isinglass to 6 oz. of distilled water make 
a good gilding strength. The liquid is 
then, by means of a broad camel-hair 
brush, floated upon the glass, which must 
be placed in a slanting position. While 
still wet, the gold is laid on from a gilder’s 
tip and cushion, and after it has been allowed 
to dry it is gently rubbed with a piece of 
fine wadding and the cracks or joints touched 
up. A second application of the gold leaf 
gives more solidity and makes a better 
job. It is now burnished again with the 
wadding and bathed with lukewarm water 
to bring up the burnish, drying with blot- 
ting paper. When thoroughly dry, bur- 
nish again, and then with a size brush ^pped 
in water, with the heat increased each time, 
go over the gold again, thus giving it a third 
bath. It is now again rubbed and finally 
coated on the back with gilding size, which, 
when dry, is rubbed with the cotton. It is 
then ready for cutting into shape, which 
is done with a strip of wood cut like a 


chisel. When the letters have been cut, 
they may be backed with japan gold size 
or ordinary black japan, or a mixture of 
the two. For small ornaments such as 
corners, paint directly on the gold with the 
japan, and when thoroughly dry, rub ofl 
the superfluous gold to leave the gold 
figures on the glass. 

Gilding Glass by the Chemical Process.— 
Gold chloride dissolved in distilled water 
is employed for this purpose. The chloride 
is prepared by dissolving pure gold in nitro- 
muriatic acid, evaporating the liquid nearly 
to dryness, dissolving the gold salt in dis- 
tilled water, then neutralising the remaining 
excess acid by the addition of soda. The 
solution should contain 100 gr. of gold 
chloride in 1 pt. of water, and must be 
filtered through blotting paper before use. 
Four-fifths of this gold solution must then 
be mixed with one-fifth of a solution made 
by dissolving 600 gr. of pure caustic soda 
in 1 pt. of distilled water, and filtering it 
through blotting paper. This mixture is 
poured on the surface of the glass to be 
gilded, and the gold reduced therefrom by 
one of the following reagents. (1) Pass a 
current of ordinary illuminating gas through 
1 pt. of absolute alcohol for one hour, then 
add an equal quantity of pure glycerine 
diluted with its own volume of distilled 
water. From 10 to 15 drops of this mixture 
will be required to each 10 dr. of the gilding 
mixture. Add the reagent a moment 
or two before using, and pour this on the 
glass surface to be gilded. In a short time 
the mixture will turn green, and its gold will 
be deposited in a bright condition on the 
glass. (2) Chemically pure glycerine, mixed 
with the caustic soda solution previously 
described (equal quantities of each), may be 
employed instead of No. 1. (3) Dissolve 300 
gr. of glucose in 7 dr. of distilled water, 
and apply heat until one-third of the water 
has evaporated ; then mix the remainder 
with an equal bulk of 90'’ alcohol. Twenty 
drops of this reagent will give the gilding 
a reddish tinge. (4) Dissolve 185 gr. of 
white sugar in 25 dr. of distilled water, add 
J dr. of pure nitric acid, and dilute the 
whole with an equal quantity of 90° alcohol 5 
then boil the whole for a quarter of an hour. 
Two drachms of this mixture to each 10 dr. 
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of the gilding mixture will be required. (5) 
Employ dr. of amyl-alcohol instead of 
the above. This gives a special brilliancy 
to the gilding. (6) An equal quantity 
of cane sugar brandy will produce a similar 
result. The glass to be gilded must be 
quite clean and free from spots. The solu- 
tions must also be freshly prepared, and 
filtered free from dust. 

Gilding Plush. — To gild on plush, it will 
be necessary to press down the pile by 
means of hot irons and heavy pressure ; those 
portions required to be gilt may then be 
coated with a mixture of whiting and 
japanner’s gold-size, and the gold applied 
when “tacky.” 

Gilding Satin. — For gilding on satin, the 
best results are obtained with gold leaf. 
In using this, proceed as follows : Fill in 
the letters with Chinese white ; when dry, 
add a couple of coatings of strong gum 
arabic. After the second coating has be- 
come set (this usually takes about half an 
hour), cut up the gold leaf on a cushion, 
hold the strips ready on the tip, and, having 
breathed heavily over one entire letter, 
drop the gold on and dab it down well with 
a pad of cotton-wool. After a few minutes 
the loose gold may be brushed of! with a soft 
tool, and any faulty places made good by 
repeating the process of breathing and 
“ laying ” with small pieces of gold. 

Gilding Steel. — A method of gilding steel, 
which, though old, has been recommended 
as being reliable, is the following ; Heat a 
saturated solution of gold in nitro-muriatic 
acid to dryness, and dissolve the residuum 
in water to form a saturated solution. Pour 
this into a separatory funnel until the 
latter is one-quarter full, and then fill up 
with sulphuric ether gently, so as not to 
mix the two liquids. A separatory funnel 
has two openings, its upper one being closed 
by a cork or glass stopper, and the lower 
one being fitted with a stopcock or merely 
with a cork. Holding the funnel in a hori- 
zontal position, turn it round with the finger 
and thumb, and when the ether is impreg- 
nated with the gold, which will be shown 
by a change of colour, replace the funnel in 
a perpendicular position and allow it to 
stand untouched for twenty-four hours, 
t ildng care that both of its ojrifices are 


closed. Then take out the lower cork, or 
turn the tap, as the case may be, and allow 
the dark liquid to flow off, but retain the 
lighter coloured, which is the gilding liquid. 
Free the steel from rust and, after polish- 
ing it, dip it into the gilding liquid ; plunge 
into clear water and well rinse. Dry with 
blotting paper, heat to 150° F., and polish 
with rouge and washleather, or, preferably, 
rub with burnishers. 

Oil Gilding. — To gild in oil, the material 
on which the gold is to be placed, whether 
plaster or wood, must be so prepared that 
its porous nature is removed. Either paint 
it in oil or size it over until all suction is 
stopped. On the groimd so prepared the 
oil size must be laid. When the article 
sized over has been standing some hours, 
and is so dry that it has only a slight tack, 
it can be gilded from a cushion with a 
tip. A few leaves of gold are taken out 
of a gold book, gently blown out flat on 
the gilder’s cushion (one at a time), and if 
too big are cut into the shape suited for the 
work. Each piece of gold /bust slightly 
overlap the preceding piece, and be pressed 
down with a little cotton-wool or wadding 
to take away the loose gold and to smooth 
down the gilding. When all the work is 
covered, it is coated with clear size made 
from parchment cuttings, boiled slowly on 
a stove for some hours, and then poured into 
a jar to cool and set. For producing a burn- 
ished gold surface, before applying the gold, 
coat several times with pipeclay, thinned 
with clear size ; allow each coat to dry 
before another is applied. This is carefully 
rubbed down with very fine glasspaper 
until a perfectly smooth and even surface 
is obtained, the last application being 
allowed to remain undisturbed ; consequently 
it has to be flowed evenly and regularly 
over the work. Then a little weak size 
is put on a small part, as it quickly sinks 
into the ground, and while wet the gold is 
put on it. If the gold is to be burnished, 
this is done with a burnisher, which is an 
agate stone in a handle, it being rubbed 
briskly on the gold when it is dry. This 
requires great care and not a little practice. 

Water Gilding. — Below is a description 
of gilding a picture frame or similar article 
by a process which resembles oil gilding 
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(see paragraph on p. 251, so entitled), except 
that water size instead of oil size is used. 
First wash the frame with water, applied 
with a sponge, and let it dry. Procure some 
water gold size, tlun make some thin size 
from parchment, and mix enough, warm, 
with the gold size to enable it to be worked 
on the frame with a camel-hair brush, trive 
two coats, and, when dry, rub over with fine 
glasspaper. The frame will then be ready 
for gilding. Cover it with the size, rest it 
on its edge to drain, and, when dry, dip 
a penciil in water and wipe of! any particles 
of gold with it. This will give a solid ap- 
pea-rance to the gilding. On any parts not 
covered lay bits of leaf wdth a dry pencil ; 
then give the wdiolc a (‘oat of clear parch- 
ment size. For furth(‘.r parti(ailars sec the 
paragraph “Oil Cilding” on p. 251. 

Gilt Work 

Cleaning English Gilt Work. — If an oil- 
or water-gilt surfaces is rubbed constantly 
with water to remove dirt, the gold also, 
after a time, will come away ; thereiorc, 
in cleaning a gilt surface, it is necessary to 
ai)j)ly sonndhing that has a quick action. 
Brush oJf loose dirt, and brush on clean 
water to all unburnislied })arts ; constantlv 
change the wat(‘r. Hoft hog-liair tools and 
c.amel-hair pencils are used to apply the 
wat(*r. All dust and fly marks should now 
liave been reniovc'd, and the \vork must 
be left to dry. Obstinate marks should 
bo wiped over with a camel-hair pencil 
charged with a mixture made in the pro- 
portion of I oz. of methylated spirit and 

oz. of ammonia to I pt. of water. Kinsc 
fhe brush in clean water each time it is 
removed from the work, and scpieeze out 
before re-cliarging with the mixture. Tlie 
quicker this part of the work is done the 
bettor, and the brush should not be passed 
twice over parts where tlie gold may have 
risen and shows signs of coming off. The 
burnished jmrtions of the gilt work, if w’ot 
lias not touclied them, may have their 
appearance improved in a simple manner. 
Fold a piece of now waslileather so that it 
fits in to the burnished liollow^s, etc. ; 
lightly breathe upon a sinalb surface of the 
burnisJi, and at once push or roll away the 
dirt and dust with the waslileather. Fly 


marks, generally, may be removed in the 
above manner, but the rubbing must not 
be continued at the risk of the gold being 
rubbed off. As a precaution, hang a 
tissue-paper screen between the work and 
the source of light, and this will show whether 
the operator is rubbing through into the 
burnished gold-size. Much practice is neces- 
sary to avoid taking off the edges of hollows, 
fillets, etc. Burnished “ bubbles ” and 
scrolls arc cleaned by gently rubbing with 
a waslileather drawn tightly over the 
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thumb, the gilt work having been breathed 
upon previously. Cleaned gilt work ma)’ 
be sized to improve its appearance ; foi 
ornamental parts, use clear size ; for plain 
parts, ormolu size. Gilders’ ormolu size oi 
varnish is made by dissolving 1 oz. of shellac 
and 1 oz. of clemi in 1 pt. of spirit, or b>' 
dissolving 1^- oz. of shellac and a table- 
spoonful of powdered gamboge in 1 pt. ol 
spirit ; strain before using. 

Cleaning Foreign Gilt Work. — In cleaning 
foreign “ washable ” gilt work, little can 
be done beyond a thorough brushing witli 
w^ator ; obstinate fly marks are removed 
at tlie risk of injuring the gold beneath. 
Marks can be removed from English gilt 
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work without damaging or discolouring the 
gold leaf, but foreign gilding is destroyed 
by such treatment, white spots showing 
where the marks have been washed off. 
Short of re-gilding, the only remedy is the 
application of the very best gold paint; 
but the use of gold paint on articles exposed 
to the atmosphere is discouraged, because 
.sooner or later it will turn black unless pro- 
tected by varnish, and the latter spoils the 
appearance, giving the gold a brassy colour. 

'Qimlets 

Gimlets are small, screw-pointed hand 
tools, for boring holes in wood. The ordi- 
nary forms arc the twist gimlet (Eig. 3G7) 
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and the shell gimlet (Eig. obS) ; but other 
forms arc the twist-nose or Swiss gimlet 
(Fig. 3()9) and the auger gimlet (Eig. 370). 
(Jimlets are suitable for boring end grain 
as well as across the fibres, but are liable 
to split narrow stuff owing to the wedge 
action of tlie screw point. 

Glac^ Kid Polish (see Boots) 
Glass 

Cement for Glass. — (1) A frequent re- 
quirement is a cement for mending heavy 
glass dishes, which will not come apart on 
handling, or with hot water. This is not 
easily obtained, but try the following : 
Mix 2 parts of fine powdered glass with 1 
part of powdered fluor spar, and make into 
a paste with silicate of soda. Apply very 
quickly, and tie the parts together until the 
cement is quite hard. (2) The following 


is a recipe for a damp-proof cement that will 
stick glass to glass. (>rind together 2 parts 
of litharge (lead oxide), 1 part of white-load, 
2 parts of boiled linseed oil, and 2 parts of 
copal varnish. (3) A new cement for glass 
is compounded with trauma ticin (10 per 
cent, solution of guttapercha or indiarubber 
in chloroform) a,nd a concentrated solution 
of water-glass. The joint is very strong, 
transparent, and is not affected by changes 
of temperature or by moisture. Trau- 
ma ticin, as already stated, is a 10 per cent, 
solution of guttapercha in chloroform, and 
is used in surgery, in the same way as is 
collodion, to assist in uniting the two edges 
of a wound. 

Cementing Glass Beads to Wire Pins. — 

Make both glass ])ead and pin hot, and apply 
a little marine glue to the hole in the glass, 
then press in the pin ; everything must be 
hot, or the pin will not hold fast. 

Cementing Glass to Brass. — One of the 
best materials for (amienting glass to brass 
is Oanada balsam. 4Tiis may be bought from 
a chemist in the form of a yollo^v, honey -like 
substance. To prepare it for cement, place 
it in a small saucer, and heat in a moderately 
hot oven for several hours. When cold it 
should be quite hard. Now break it into 
small pieces, place them in a bottle, add a 
little benzene, and put the bottle care- 
fully in warm water. When the balsam 
has all liquefied, allow it to cool. It should 
be nearly solid when cold. If this is so, 
again melt by warming, and apply it to 
tin', parts to be cemented ; wa,rm these care- 
fully, both before and after applying the 
cement, and bring them together. In a 
few days the cement will be quite hard. 

Cutting Glass. — A diamond cuts glass not 
by abrasion but by forcing apart the pai tides 
and so forming a continuous crack along 
the line of the intended cut. The crack having 
been started, very small force is necessary 
to send it through the glass, and thus the 
])iece is broken off easily ; the crack or cut 
need only be onc-twm -hundredth part of 
an inch deep, and so the application of 
much force only wears away the gem with- 
out doing the work any better. A glass- 
cutting diamond should be used by one 
person only, who will always hold it at a 
certain angle and keep it in good condition. 



254 


HANDYMAN’S ENQUIRE WITHIN 


When a diamond is at the call of anyone, 
lent to friends, etc., it becomes practically 
useless, owing to it being used by inex- 
perienced persons. The pitch at which 
the diamond should be held when in use 
is indicated by the bevel of the steel in 
which the diamond is set ; this in almost 
every case should be kept parallel with the 
glass to be cut. No pressure should be 
employed when cutting sheet glass with 
a diamond ; but, if a hardened steel wheel 
is used, suflieient pressure must be 
applied to break through the hard sur- 
face of the glass. If a diamond requires 
the application of any pressure, it is out 
of order, and should be reset. In cutting 



Figs. 371 and 372. — Cutting Glass Bottle 
witn Hot Iron. 


plate glass, use a large diamond with a firm 
hand, then with a small hammer gently 
tap the side opposite to that marked, and 
the glass will part. 

J Cutting Glass Bottles. — The following is 
a simple method of cutting a glass bottle. 
Procure a piece of §-in. round-iron rod 
(thinner would do, but the jj-in. will keep 
the heat longer), about 2 ft. long, and bend 
it at one end in form like an eye-bolt, as 
shown in Fig. o71, makijig the eye of a size 
sidficieut to slip down over the neck of the 
bottle to the point where it is to be cut. 
Place the iron in the fire, and while it is 
heating place the bottles on the hearth or 
table near to hand, together with a bucket 
about three parts full of cold wafer. Now 
take the red-kot iron in the right hand, and 
pass it down over the neck of the bottle 


{see Fig. 372), and press firmly, while with the 
left hand twist the bottle round for a few 
seconds, to make sure that the iron touches 
all round. Then withdraw the iron and 
plunge the bottle, neck downwards, in the 
water, and the neck will drop off. With 
practice, several bottles can be cut with one 
heating. It sometimes happens that the 
bottle will crack all right when dipped in the 
water, but the neck will not fall off, when 
a slight tap with the iron will be sufficient 
to part it. When the bottles are all cut, 
rub down the sharp edges with a stone. 
Second method : Make a small jet by 
drawing out a glass tube, or, instead, use 
the mouthpiece end of a clay tobacco pipe ; 
connect this to the gr:s supply by means 
of a rubber tube. Stand the bottle on a 
table, partly fill with water, and make 
an ink mark all round it at the level of 
the water. Now empty the bottle, and 
with a triangular file make a deep cut on 
the lip of the bottle and, having lit the gas- 
jet, place it on the mark ; after a few 
seconds remove the flame and touch the 
part with a wetted match stalk ; a crack 
will form at once, or after two or three trials. 
Now place the flame in front of the crack 
and lead it down the neck of the bottle 
to the ink mark, then right round the 
bottle. Third method : This is suitable 
for removing a bottom from a glass bottle. 
File a notch round the outside of the bottle 
at the place required, using a sharp-edged 
file. This is rather difficult, but after 
getting through the hard outer skin, and exer- 
cising a little care and patience, a notch 
can be cut round. Then insert the bottle 
up to the notch in boiling water for a short 
time ; then take out and insert in cold water 
to the same level. After heating and cooling 
two or three times the bottom will drop 
ofi at the notch. Fourth method : Fill 
the bottle with linseed oil to the level at 
which it is required to be cut off, then insert 
a red-hot poker, being careful not to touch 
the bottle, and in a short time, it is said, the 
bottle will part at the level of the oil. Fifth 
method : The following applies particular!}^ 
to the cutting of boiler-feed glasses. Th(‘ 
length of the glass required having been 
marked off, tie a piece of string tightl}’ 
around the mark to serve as a guide. Anothci 
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piece of string is then passed once round the 
glass, but not tied. An assistant holds 
ilie glass and one end of the string, which 
IS pulled forward and backward until the 
glass is hot, when, on plunging in cold water, 
:i clean break will occur. 

Decorating Glass. — A home-made device 
for decorating glass, described in the “ Scien- 
tific American,” is of use for cutting initials, 
monograms, and ornamental borders or 
bands on glass articles, such as tumblers, 
bottles, hand mirrors, etc., with emery 
powder. The glass must be held stationary 
by any suitable means, and then all that is 
necessary is about 3 lb. of medium grade 
emery and a funnel having a tube from 

1 ft. to 5 ft. long and ^ in. in diameter. 
The initial is cut through a paper stencil, 
which is fastened to the glass with mucilage 
or held in place by rubber bands. Tlie 
emery falling through the tube and striking 
on the exposed glass cuts it quite rapidly, 
and three or four runnings of the emery 
will form the cut sufficiently deep. The 
stencil should be a trifle larger than the 
desired cut in the glass. To cut an orna- 
mental band on a goblet, tumbler, or bottle, 
the work should be rotated slowly about 

2 in. below the funnel tube. The turning, 
of course, may be done by hand, but this 
is tedious, and old clockwork can bo made 
to do the turning, or a special device may 
l)e constructed from odd material. This 
device has a suitably mounted spindle, with 
a block of wood or a large cork on one end 
to fit snugly in the tumbler, so as to sup- 
port it. Fixed on the spindle at half its 
length is a drum formed by a large spool, 
around which is wound a cord whose other 
end connects with a fixed double pulley 
and a movable double pulley, to which the 
actuating weight is attached. Pierced plates 
of metal or wood may replace the pulleys, 
but then the friction will be increased, and 
there will be more wear on the cord ; a 
short fishing line answers as the cord. The 
flow of emery may be cut off by a small 
cork in the funnel attached to a string. 
The spindle is cranked for rewinding the cord 
round the drum, the work of the emery 
continuing during the rewinding. 

prilling Hole in Glf^s. — A hole may be 
drilled in glass with a metal drill and a brace, 


using turpentine freely to lubricate the drill, 
but the operation will be very tedious. 
When the hole is cut it may have to be en- 
larged with a half-round file and turpentine. 
The following particularly refers to drilling 
a hole in the bottom of a bottle. Make a 
drill by heating an old three-cornered 
file, and place it in the ashes to cool slowly ; 
this will soften it. Then file the end to a 
conical shape, and heat it again, plunging 
it into cold water to harden it. Now place 
the bottle so that it cannot move, and, 
fixing the file in a brace, rotate it, pressing 
on the bottom of the bottle. Use turpentine 
to lubricate the drill. To remove it, work 
the brace in the reverse direction carefully^ 
or the glass will be broken {see also p. 250). 

Fixing Glass . — {See main heading, “ Glaz- 
ing.") 

Frosting Glass. — To give glass a frosted 
effect, daub on with a sponge a solution of 
Epsom salts in beer ; the crystals will 
arrange themselves in various forms. 

Gelatine and Glue : their Action on 
Glass. — The action of gelatin^ or glue on 
glass is an established fact. A thick layer 
of strong glue covering a glass object ad- 
heres strongly when wet, but on drying 
may be detached, and then carries with it 
glass scales of different thicknesses which 
have been lifted from the surface. The 
glass now has much the appearance of 
frost on a window-pane, and has a decora- 
tive effect. With gelatine, tempered glass 
is easily attac'ked, as well as Iceland spar, 
polished marble, fluor spar, and other bodies. 
A sample of quartz, cut parallel to the axis 
of the crystal, was covered with two layers 
of fish-glue ; when dry it was found that 
the surface was attacked, and showed a 
series of strise which were parallel, rectilinear, 
and ran close together. In the case of glass 
the striae were curved. When certain salts 
(those easily crystallised and without chemi- 
cal action) were dissolved in the gelatine, a 
scries of engraved designs of crystalline ap- 
pearance was produced on the glass. A 
solution of strong glue containing 6 per cent, 
of alum gave very fine designs, somewhat 
resembling moss in appearance ; other salts, 
such as hyposulphite of soda, nitrate and 
chlorate of potash, produced analogous 
forms. The best glue for trying experi- 
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inents is good Scotch glue or Coignet’s 
French glue ; the glue must be strong in 
order that it may get a good grip of the 
glass. The effect of glue on glass is rather 
remarkable, but has been known for some 
time, and was used as a means of producing 
rough designs on glass. After applying the 
glue, it should. be allowed to set in a cool 
place (say at a temperature of about 60° F.), 
and then gradually warmed until the film 
rises. If the glue is heated too quickly the 
film may run. In the case of fish glue 
on quartz, the first layer is thoroughly 
dried before the second is applied, and 
the second layer is thoroughly dried before 
the glue is removed. In this case the 
drying should be done with artificial heat, 
say 100° to 150° F. 

Glass Bottle-stoppers. — Below is described 
a simple process whereby ground-glass 
stoppers which are not quite true may be 
made to fit accurately. Dip the stopper 
in water, then in some fine emery powder ; 
place it in the mouth of the bottle, and 
work it with a rotary motion for a time. 
At intervals, wash off the emery, dry the 
stopper, and see if it fits. Continue the 
process till it does fit. 

Glass Bottle - stoppers : Removing. — Place 
a few drops of olive oil on the lip of the jar or 
bottle between the stopper and the mouth 
of the jar, then stand it in a pan of cold 
water ; warm the water slowly until it is 
nearly boiling, then allow to cool. This will 
cause some of the air to escape from the jar 
on heating, and the oil will be drawn in 
when the je.r cools down again. If, on trying 
the stopper, it is not loose, take the jar or 
b(>ttlc in the left hand and press the thumb 
firmly against the stopper; now, taking a 
piece of wood in the other hand, gently 
tap the stopper. Do not put the jar into 
hot water, or it may crack ; and do not use 
metal in place of wood for tapping the 
stopper. A method that sometimes answers 
is to wring out a cloth in very hot water 
and wrap it round the neck of the bottle 
for a few seconds ; the sudden expansion 
of the outer glass may loosen the stopper. 

Glass, Gilding (see Gilding). 

Iridescent Glass. — Glass may be rendered 
iridescent in k very simple manner and at 
little expense in the following way : Make 


a dilute solution of silicate of soda, and, 
having poured it over the cleaned surface, 
allow it to dry by evaporation. The rain- 
bow colours will then appear ; but on 
washing with running water and again 
allowing the surface to dry, the effect 
will be considerably more brilliant. The 
unprepared side of the glass can be black- 
ened with advantage ; it throws up the 
colours. The solution should be filtered 
and dust should be kept away. 

Re-polishing Glass Door Knob. — Make 
a small pad of very fine felt and on it place 
a little rouge powder. Apply this to the 
surface to be polished, using the rouge 
powder slightly damp at first, and after- 
wards dry. It will be necessary to press 
heavily on the pad while in use. 

Riveting Glass and China. — The art of 
mending broken china or glass by clasps 
or rivets of brass wire is eminently suitable 
for the handyman. A drill, diamond bits, 
a pair of combined cutting and holding 
pliers, some brass wire, and a little plaster- 
of-Paris are all the tools and materials 
necessary. The drill (Fig. 373) is a steel rod 
A, worked by a tape E fastened to a piece of 
wood, which plays up and down. Get a steel 
rod about li in. long, tapering at one end. 
Sometimes worn-out cotton spindles can be 
bought very cheap ; these answer splendidly, 
as they are already tapering. Cut rff a 
piece from the end that does not taper, 
and drill a hole through to take the tape. 
Turn up a piece of box or ebony, about 
in. by 1 in., as shown at B, and drill a 
hole through its middle slightly smaller than 
the steel rod, so that it will hammer on 
tightly. Be careful to make this hole 
true, or the bob will wobble. Drill first 
one side at the centre mark, and then the 
other ; or, perhaps, the better way will be 
to hammer on and true up in the lathe. 
Now take another piece of the same wood, 
and turn to about 7 in. or 8 in. long, and f in. 
thick, as at c ; drill a hole through this 
also, but larger than the steel rod, so that 
it will play up and down easily (this is !or 
the fingers to hold, so as to give motion to 
the drill) ; pass the steel rod through this, 
hammer the ball on to about one-fourth of 
the rod, tie one end of a piece of fape or 
leather to one end of the finger-piece (or 
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drill a hole in each end, and tie the tape 
in a knot underneath), pass the tape through 
1 he hole D in the rod, fasten the other end, 
and the drill is complete. The drill can be 
bought ready made if desired. The drill bits 
(Kig. 374) are pieces of tinplate, fitting 
tightly on the steel rod of the drill, with a 
rough diamond point cemented in the small 
end B. As these require a little practice 
to set properly, they had better be bought 


be repaired. Join the plate, and turn it 
bottom upwards ; the rivets go in the under- 
side so as not to show when hung on the 
wall, or when in use. Now mark, with a 
steel point dipped in oil, on both sides of the 
break and crack where the rivets are to go. 
Old oil from an oilstone or hone is the very 
best thing to mark with, as it makes a black 
spot which is easily seen. Be careful to 
make the rivet holes exactly opposite each 



ready made. The brass wire used is about 
12 to 16 B.w.a., mostly tlie latter size, and 
it must be flattened on one side, either by 
filing or scraping with an old knife. A quick 
way of doing it is to hold the brass wire 
down on the right thigh with the blade 
of the knife, and draw sharply with the left 
hand past the knife two or three times, when 
sufficient will be taken off for the purpose ; 
cover the trousers with a piece of leather 
before doing this, as the wire gets very hot. 
Assume that a plate, as in Eig. 375, with 
a piece broken out, and cracked also, is to 


other. Now take the drill, to which has 
boon fastened an api3ropriate-sized bit 
(for a small plate, of course, use a small 
gauge of wire and small bits ; for a larger 
j)late, thicker wire, and a larger bit) ; take 
one of the pieces of the plate, and having 
broken the glaze, either with the diamond 
or a steel drill set in a handle and sharpened 
on a hone, grasp the wood handle of the 
drill with the thumb and first finger on the 
left side of the steel rod, and the second and 
third fingers on the other side ; twist the tape 
round the rod, as in Fig. 376 ; press slightly, 
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when it will uncoil, and, by raising the 
liand at the j)roper moiiKuit, coil in the 
opposite direction. It will, perhaps, not 
be easy at tirst to get a continuous motion, 
but it will soon (jome. It is a similar action 
to tin; treadle of a lathe, only performed 
with th(' hand instead of the foot. Prac- 
tise' at first wilhoiit the bit upon a piece 
of wood. Drill as deep as tlic article will 
allow, lii])rica.ting with oil. Having drilled 
all the lif)l(‘S in one piece, ])roceed in the 
same way with the', (dher ; then take some 
of the pr('pa,red wire, and turn down at 
right angle's with the plie*rs (Fig. d77) one 
end about in. or -J in., according to the 
depth of the holes, ke'cping the flat side of 
the wire unde'.rne'ath (a) ; jilace this in one 
hole, and carefully mark where the bend 
ought te) ce)me ; cut off, and turn down 
the e)ther end. When all the rivets arc 
finished, ])re)ea‘eel te) fix, when, if properly 
maele, they ought to fit tightly ; in fae^t, it 
will be all the betteu* if they require a slight 
ta p wit h a small ham men’, but see that 
the enels are ne)t so le)ng as to ])revent the 
rived s lying tint on the ])late. Mix a little 
plaster-of-Paris with waten*, and fill up all 
the he)l(\s, and alse) the cracks, if there be any, 
anel the' ])lat(' is tlie'n finishoel. 

Window Glass.- -The two varieties of 
window ghiss most extensively in use 
are' known as she’et and plate glass respec- 
tively. (thiss is made' from ])ure sand 
mixed with soda and chalk, with the ad- 
dition of a ])re)portion of powdered glass. 
Sheet glass is first l)le)wn into the form of a 
large hollow' eylinder ; the ends are cut off, 
and the re'uiainieig pe)rtion is cut down the 
cei’tre. The fiat sln^et is obtained by 
e-a using the cylinele'r to unroll in a kiln under 
the intliience' of heat, the shee't afterwarels 
be'i?ig annealeel. Plate glass is ofitaiiu'd by 
pouring white-hot metal (glass) on to an 
iron table, and then rolling it under heavy 
iron rollers. Sheet glass is called lb o/., 
21 oz., etc., after the approximate w;eight 
per square foot ; 15-oz. glass is al)out / , in. 
thick, 21 -oz. equals in., 2fi-oz. equals 
I in., 52 -oz. equals ! in. Roughly, the 
addition of in. to the tliicknoss adds 
15 oz. in weight. Plate glass is made ^ in., 
s ' J hi., I in., and 1 in. thick, that for shop 
windows ])eing polished so as to make it 


perfectly transparent. Patent plate glass 
is made by polishing sheet, or blown, 
glass on both sides. The care required to 
polish thin glass in this way, and the amount 
of breakage resulting, cause it to be very ex- 
pensive ; but it has advantages in the way 
of lightness and thinness which make it 
suitable for picture glazing. Sheet glass 
is made in various qualities, the best being 
used for glazing pictures, and the commoner 
qualities for ordinary window glazing. 
Sheet glass can be easily distinguished 
from plate or patent plate glass from the 
fact that waves can be seen on looking along 
the surface of the glass. The l)ost varieties 
are free from small air bubbles which 
frequently occur in the lowest qualities ; 
also the irregularity of surface in the cheapest 
kinds causes a distortion of anything viewed 
through it. Sheet glass is sold in crates ; 
the number a,nd sizes of sheets in the crates 
varying according to the thickness of the 
glass. Polished plate glass is used for glaz- 
ing shop windows, making shelves in show- 
cases, etc. Plate glass is ornamented by 
grinding and polishing. When a polished 
chamfer is put round the edge of the sheet, 
th('. glass is known as bevelled, this effectu- 
ally improving the appearance, especially 
when the glass is silvered. The patterns 
on so-called embossed glass arc produced 
with the aid of fluoric acid. Ground glass 
is made by removing the surface from one 
side of the glass, causing it to be trans- 
lucent, but not transparent. Rolled ])late 
is sometimes made with corrugations or ribs 
on one surface, and used for glazing lava- 
tories, etc. This is sometimes known as 
Hartley’s rolled plate. Cathedral glass is 
sheet or ])latc glass of a neutral tint. In 
many cases the coloured glass used in form- 
ing the pattern for the glazing of front doors 
and landing windows is known as catliedral 
glass, this, being pieced togetlicr by means 
of lead cames, which usually take some' 
2 )art ill the design. In recent years, many 
different patterns have been formed on one 
surface of the glass during rolling, and such 
glass has lieen given a distinctive trad('- 
name. In addition, a glass is manu- 
factured presenting a non-transparent, light - 
reflecting white surface, of china-like ap- 
pearance, for use when the reflection of 
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jtfht is required. A fire-resisting glass is 
jiade by embedding wire netting of small 
in glass, which prevents the windows 
j[l!ized with it from being broken in the case 
)f a fire, and thus causing a draught. 

Writing on Glass. — For sketching on 
^flass, a piece of hard soap or white wax cut 
to a point answers very well. A suitable 
rayon for writing on glass can be made 
l»y fusing in a cup 4 parts of stearin, .3 parts 
)f tallow, and 2 parts of wax ; stir into 
this C) parts of minium and 1 part of potash, 
^rrew the whole mass up and down in a 
tube, and cut to a point with a knife. Coloured 
pencils for writing on glass are described 
in the “ Pottery (tazette.” The ingredients 
ire, for black pencils, 1 part of lampblack, 
1 parts white wax, and 1 part of tallow ; 
for white, 4 parts of zinc white, 2 ])arts of 

^vhite wax, and .1 part of tallow ; for light 

blue, 1 part of Prussian blue, 2 parts of 

white wax, and 1 part of tallow ; for dark 

l)lue, 3 parts of Prussian blue, 1 part of 
%[im arabic, and 2 parts of tallow ; and 
for yellow, 1 part of chrome yellow, 2 parts 
d' wax, and 1 part of tallow. The fats are 
melted and the colour is then thoroughly 
mixed in. When cool, the mass is shaped 
in a press. 

Writing on Glass : Use of Aluminium. — 
;V method of writing with aluminium on glass 
s to moisten the latter with vinegar, and 
hen do the drawing or writing with an 
\lumimum point. Fine particles of the 
metal adhere to the glass, which, wheji dry, 
diows the markings in silvery lines that 
■annot easily be removed by friction. It 
s frequently necessary permanently to 
mark glass vessels used in the laboratory 
with graduations, letters, etc., and “ Teeh- 
iiies ” has stated that it is not so generally 
known as it should be that if aluminium 
DO rubbed on glass it leaves a metallic streak 
>ehind. Pyknometers and certain forms 
)f dilatometers may readily be marked in 
bis manner ; aluminium graduations on 
lelicate glass tubes can easily be made, 
nul offer the advantage that they do not 
iroduce weakness, as file or diamond 
irratches do. It is possible that lantern 
bides could be made by drawing on glass 
with the aluminium pencil, all that is neces- 
sary being to wet the glass and draw the 


pointed end of an aluminium rod firmly 
across it. In marking tubes with transverse 
graduations, the edge of a small sheet of 
aluminium may be used. Remember, liow- 
ever, that aluminium is rapidly dissolved 
by alkaline solutions. 

Glasspaper 

Glasspaper is strong paper coated with 
powdered glass, made to adhere by means 
of glue. It is the chief abrading material 
used in woodworking, and has entirely 
replaced the old-fashioned sandpaper. The 
different grades of glasspaper are numbered 
from 3 to 0 and evem liner. To use glass- 
paper properly, a rubber, shaped as in Fig. 
378, is necessary; it is made from a piece 
of wood to which is glued sheet cork as 
shown. Glasspaper is folded into three, 
glass side downwards, and the face of the 
rubber put on the middle division. The 



Fig. 378. — Glasspaper Rubber. 

rubber is grasped so that the ends of the 
glasspaper are held firmly on its back and 
sides. 

Glauber’s Salt (see Soda) 
Glazing 

Sheet glass is usually fixed with putty 
made from whiting a nd linseed oil, while plate 
glass is more frequently fixed in position 
by means of beads, either nailed or s crewed 
to the sashes. For cutting glass, glaziers 
use a diamond fixed in a holder connected 
with a handle by a, swivel joint. The dia- 
mond is run along a T-square, the stock 
of the square having a small notch in lini^ 
with the blade, so that the diamond can 
be run completely across the glass to be 
cut. Sheet glass cut in this way easily 
breaks off along the cut ; but the thicker 
kinds of plate glass require to be started 
by tapping with some tool, such as a small 
hammer, on the side opposite the cut. 
There are cutters on the market having a 
small hard steel wheel attached, that can 
be used for cutting sheet glass. These 
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cutters have notches of different widths 
for getting hold of narrow pieces of glass 
when the cut has to be made close to the 
edge of the sheet. Glaziers’ putty knives 
sometimes have similar notches in the 
blade near the handle. Pliers of special 
shape, gripping at the extreme edge, are 
also used for removing these narrow strips 
and for making the cut edge approximately 
square when the fracture is not a good 
one. When glass is fixed with putty, 
the rebate is primed, and a layer of soft 
putty put on to the edge of the rebate ; 
the sheet is next inserted, and a sprig or 
two driven in to prevent the glass from 
coming forward after it has been well 
pushed down on the putty bed. A fillet of 
putty is then run outside the glass with a 
putty knife to make it quite secure. In 
repairing broken windows, the old hardened 
putty is removed with a hacking knife, used 
with a small hammer. 

Glazing Counter Cases. — The first pro- 
ceeding, when glazing counter cases and 
shop fittings generally, is to black over the 
edges and sides of the glass to the depth of 
the rebate. The composition used for 
this purpose is glue and lampblack applied 
in a hot liquid state. The bedding material 
for black work is linseed oil, putty, and 
lampblack. The inside angle beads are 
bedded in the glue black. For cases made 
of mahogany, or any other hardwood, and 
polished the natural colour, the bedding 
material would be the same as for black 
cases, except that the putty would bo 
coloured to match the wood, the inside 
angle beads being bedded in the glue black 
the same as for black cases. In all cases 
the edges of the fixing beads should be 
blacked. 

Glazing Garden Frames. — In the glazing 
of garden frames or lights, the use of top 
putties is almost universally preferred. The 
chief disadvantage of this method for 
what may be termed horizontal work is 
the tendency of the top putties to come 
away from the glass (and frequently from 
the wood), in which case water is drawn 
in by capillary action, and if the defect is 
neglected the^ woodwork soon rots. But 
if the woodwork received a preliminary 
coat of paint in addition to the priming, 


and the edges of the glass were also painted, 
and if, in addition, the putties were painted 
as soon as the glazing was completed, and 
the paint was allowed to extend J in. 
beyond the line of the putty — ^the work 
receiving at least two (three would bo 
better) coats of paint — there would be 
fewer complaints of leaky glazing and 
of putties stripping. A method employed 
in a limited degree — principally by market 
gardeners, who use a great deal of glass 
for forcing purposes, and who often do 
their own glazing — is to omit the top 
putties altogether, the back putties being 
carefully laid, and in more liberal quantity 
than is usual in ordinary glazing ; the glass 
is then thoroughly bedded, and sprigged 
or bradded to the sash bars, after which 
the putty is levelled off to the surface of the 
glass ; a line of thick paint, extending J in. 
or so over the glass, is then applied on 
each side of the bar. This makes a good 
watertight job, and, as compared with the 
prevailing method, breakages are more 
easily replaced, considerably less putty 
is used, and the rebates in the bars — for 
now work- -need not be so deep. Between 
the two systems, both thoroughly done, 
there would be little to choose from a 
utilitarian point of view, appearance being 
beside the question, but the gardeners’ 
system should be considerably the cheaper. 

Glazing, Putty for (see Putty). 

Gloves 

Cleaning Kid Gloves. — (1) Cut into fine 
shavings 2 oz. of white Castile soap or 
curd soap, and boil with 8 oz. of water 
until a smooth paste is formed ; then re- 
move from the fire and add J oz. of am- 
monia, pouring the mixtuie into a jar. To 
clean a glove, place it on a glove tree or 
on the hand, then thcroughly rub with 
a clean wet cloth on which is placed a 
little of the soap mixture. Afterwards 
remove the soap and dirt with a wet cloth, 
and allow the glove to dry slowly, either 
upon the tree or on some support, stretch- 
ing it well from time to time. to keep it 
supple. (2) Use, in the same way as above, 
a paste made by boiling 1 part of white 
curd soap with 4 parts of water, and' adding 
a small quantity of ammonia. Any worii 
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parts may be improved by rubbing in a 
little magnesia or white French chalk. Eub 
the glove dry with a clean cloth, and, after 
removal from the hand, work the glove 
about to render it supple again, then press 
with a heavy weight. Kid boots can be 
cleaned by the same treatment, followed 
by the French chalk. (3) Cut up 15 parts 
of dry white Castile soap, add 15 parts of 
rain or distilled water, and heat on a water 
bath to a smooth paste ; add 16 parts of 
a solution of chlorinated soda and .1 part 
of ammonia soap, and mix thoroughly. 
Apply a little to the glove on a clean flannel, 
and the dirt should be removed. (4) 
Suspend the gloves in a tall glass cylinder, at 
the bottom of which is some strong aqua 
ammonia. The gloves must not be allowed 
to touch the liquid, ' but should be cleaned 
merely by the fumes. 

Cleaning Su^de Gloves. — It is a diflicult 
matter to clean soiled suede gloves. How- 
ever, make a paste of light magnesia and 
benzene, and, having placed the gloves 
on the hands, rub the paste well in with 
a brush ; allow to dry, then brush out 
the dry powder. This will improve the 
appearance of the gloves, though it is 
doubtful if it will entirely remove stains. 

Cleaning Washleather Gloves. — A good 
method of cleaning washleather gloves, 
if they are not much soiled, is by well 
rubbing with bread crumbs. Another 
method is to damp about 1 pt. of. bran 
with water, and with this well rub the 
gloves whilst on the hands. When the 
gloves are quite clean, get 1 pt. of hot, 
dry bran and work this into them till they 
are quite dry. A third method is to syringe 
the gloves with benzoline and hang in 
the air to dry. A slight working, shaking, 
or stretching will remove any slight stifl- 
ness. Still another method is to put the 
gloves on the hands and well wash in soap 
and warm water. When quite clean (the 
gloves need not be rinsed), wipe with clean 
cloths, and finish by working in hot bran. 

Glue 

The best glue is made from waste pieces 
and parings of hide, which are soaked for 
several days in milk of lime, then drained 
and exposed to the air to dry. This method 


of treatment prevents the material from 
decomposing and becoming putrid. The 
pieces are usually again soaked in milk 
of lime before boiling, and are then put along 
with water into a large copper vat with a 
perforated falsfe bottom, and heated by 
a slow fire or by a steam-jacket. When 
the liquid becomes thick and sets to a jelly 
on cooling, it is run into a steam- jacketed 
pan, and a little alum is added to it. The 
liquid then remains at rest for several 
hours while it is kept warm, so that the sus- 
pended matter may settle. The deposit is 
run off, and the liquid passed through a 
filter constructed of wood with several 
thicknesses of cloth at the bottom. The 
clear liquid is then run into square wooden 
moulds, which are placed in a cool room 
for the size to set. When the size has set, 
it is turned out upon a wetted board and 
cut into thick cakes with a frame upon 
which wires are stretched at equal in- 
tervals. The cakes are then cut to the 
requisite size with a knife, and placed upon 
wire netting in a room through which a 
current of warm air is allowed to pass. The 
dried cakes arc subsequently dipped in hot 
water for a moment, and brushed with a 
hard brush to remove the stains. On again 
drying, the cakes appear perfectly clear, and 
have a glossy surface. In preparing glue 
for use, the beginner rarely takes sufficient 
pains to produce a satisfactory material. 
It does not suffice to place the cake glue 
in water, and at once bring to the boil, 
because this method produces a glue of 
but little strength. The proper way of 
preparing glue is first to break the cakes 
up small by wrapping in canvas and striking 
with a hammer. If the canvas is not used 
the glue will fly into small fragments, many 
of which will be lost. Put the glue into 
a clean vessel and cover with clean cold 
water, allowing it to remain until the next 
day, when it will have absorbed some of 
the water and present the appearance of 
lumps of jelly. Pour off the surplus water, 
place the glue in the inner vessel of a 
glue-pot and just cover with water, then 
keep the water boiling in the outer vessel 
for two or three hours To test for thick- 
ness, dip the brush in, and if the glue just 
runs easily without breaking into drops it is 
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fit for use. Some workmen are able to test 
the thickness hy rubbing the liquid glue 
biitwocn the finger and thumb. A drop 
of snitablj/ prepared glue, if placed on 
a cold surface, should rpiickly become 
a jelly. If too thin, it will be some time 


Fig. 379. Fig. 380. Fig. 381. 

Figs. 379 to 381. — Tying Glue Brush. 

in hardening sufrieiently to be handled, 
and if it is so thick as to harden almost 
directly and be unworkable with the brush, 
more water must be added. The inner 
pot should never be placed on the tire, 
or the glue will burn and become worth- 
less, the riglit temperature for heating 
being that of boiling water. Do not boil 
the same glue more than twi(*e — it loses 
its str(Migth. If only a little is to be used 
at intervals, allow it after the first boil- 
ing to get cold and form a jelly ; then 
])iea;es of the j(‘lly ma}^ be cut oil and heated 
as required. Thus a stock of reliable glue is 
always at hand. 

Clarifying Glue.-- -To clarify a glue or 
gelatine syrup, decant it into a tall tank 
and let it rest for several hours, when 
most of the im])uritios will settle to the 
bottom, and, after decanting the glue, 
th(^ bottoms may be added to the next 
boiling, ff a large (piantity of glue solu- 
tion is to be tri'ated, tin* heat contained in 
it will be suflic.ient to keep it fluid ; but 
for a small quantity a jacketed pan must 
be used for clarifying. The addition of a 
V(‘ry small quantity of alum to the glue 
solution is beneficial, as it coagulates the 
ilocculcnt matter and renders it heavier. 
For gidatine, moist alumina would lie 
suitable as a cLirifying agent, or inert white 
])owders, sindi as china clay or French chalk; 
these substances should be stirred into 
the gelatine solution and allowed to settle 
out. Experiments on the lines indicated 
should be tried on a small scale first. 

Elastic Glue. -(1) Dissolve 1 part of 
pure indianibber, cut fine, in or G parts 
of benzine or carbon bisulphide. (2) Soak 


I oz. of glue in water overnight, remo 
melt down, and add 1 oz. of brown su^ 
1 oz. of gum arabic, and 4 oz. of wat 
heat the mixture until dissolved, f 
apply hot. (3) Dissolve 1 part of she] 
in 3 parts of strong ammonia. 

Fish Glue. — Fish glue is made from 
refuse, that is, skins, bones, etc., of 
fish-curing establishments. This refuse 
boiled with water until it becomes bro] 
down into material that is largely solu 
in water ; the fluid is strained and t] 
evaporated. Fish glue, owing to the 
purities it contains, usually remains fii 
but it is sometimes produced in the s< 
condition, and then appears somewhat ] 
ordinary glue. It always has a deci< 
fishy odour. Isinglass is a fine glue or g< 
tine piaqiared from the “ sounds " or sw 
ming bladders of the sturgeon, the sh 
family, hake, and similar fish. Fish f 
has usually a very Kstrong odour ; 1 

may be rcdu(;ed somewhat by addin|[ 
littli' sulphurous acid or by filtration throi 
animal charcoal. 

Glue Brush. — A glue brush can be bou 
for a penny or two at an oil-shop : if 
hair is inconveniently long (and this i 
difficulty that is often met with whei 
brush is used for enamelling and of 
household purposes), the plan adopted 
painters, who tic the brush with tv 
to make the hair shorten, may be resoi 
to. Fig. 37V) shows how to place the tw 
which is then bound tightly round the 1 
until the brush is sufficiently short ; fii 
off by passing the end of the twine tliroi 
the last twu) coils, as shown at Fig. 
and drawing tight. The loose ends arc t 
turned back and secured with a coi 
of tacks to prevent the twine from slqq 

t 

Fig. 382. Glue Brush made from Cane. 

dowm (Fig. 381). The brush should not 
put into the glue before it is ready for i 
and, when the work is finished, it sho 
be well washed out with boiling w£ 
and put away. Prom a piece of cane 
be made a* glue brush which has just 
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right amount of stiffness, and by a rinse 
in tho hot water is immediately cleaned, 
'fake a piece of rattan cane about 8 in. 
long and scrape off the hard skin to about 

2 in. from one end. Soak this end for a 
minute or two in boiling water, and tease 
out the fibres with a small flat hammer, 
with the result shown in Fig. 382. 

Glue Pot. — A glue pot has an inner and 
nil outer vessel as shown in the section 
(Fig. 383). . The outer vessel holds the 
water and the inner vessel the glue. Thus 
the glue is cooked in a water bath, and 
burning is entirely prevented. An ordi- 
nary glue pot is shown by Fig. 384. 

Liquid Glue. — (1) Some liquid glues now 
on the market are made by boiling glue 
Avith a solution of borax or pearlash. Suit- 
able proportions are : Glue 10 parts, water 
25 to 30 parts, and borax or pearlash 1 
part. Boil for about one hour over a 
slow fire, or in a jacketed pan, so that 
tlie mixture does not burn, and make 
up to the original volume with water. 

(2) A liquid glue can also be made by dis- 
solving 2 parts of borax in 11) parts of water ; 
Avhen the borax is dissolved, gradually add 
to the solution 5^' parts of casein, and stir 
the whole thoroughly from time to time 
till it forms a thick homogeneous fluid. 

(3) Liquid glue mjiy be made by break- 
ing down ordinary glue into small pieces 
and soaking in strong acetic acid. When 
t1ic glue has swollen up, melt down by 
standing the bottle in hot water and add 
more acetic acid. About one part of glue 
to five or six parts of acmtic acid will ])e 
o'quired. (1) Another mcthotl is to soak 

3 oz. of glue in 10 oz. of water ; when the 
glue is soft, melt down by heating the bottle 
in Avater, then add 2J- oz. of moderately 
strong nitric acid (sp. gr. 1*3), and continue 
heating until all the fumes have passed 
away. (5) Heat together on a water 
bath for six hours, clear gelatine, 100 parts ; 
i)cst Scotch glue, 100 parts ; alcohol, 25 
I^arts ; alum, 2 parts ; and 200 parts of 
20 per cent, acetic acid. (0) Another liquid 
glue is made from glue 100 parts, water 
250 parts ; boil and add 1 part of carbonate 
of potash, continue boding for about half 
an hour or till the liquid remains fluid on 
cooling. The boiling should be done in 


a vessel placed on an iron plate over a 
gentle fire. (7) Dissolve (5 parts of glue 
or gelatine in 4 parts of saccharated solu- 
tion of lime ; neutralise the lime with 
a third part of oxalic acid, and add carbolic 
acid as a preservative. (8) Lyndetikon, a 
German liquid glue, very popular in the 
country of its manufacture, is said to be 
made in the following way : Soak 5 parts 
of Cologne glue in 20 per cent, aqueous 
calcium chloridti and heat in a water bath 
until dissolved, replacing the water lost 
by evaporation. Another method, and a 
slightly more complicated one, is to slack 
20 parts of lime with 30 parts of water, 



Fig. 384.— Glue Pot and Brush. 


and; add 3 ])arts of the slaek(‘(i lime to a 
solution of 12 parts of sugar iu 30 parts 
of water ; lieat tlie whole to 75° C., and 
stand aside for a few days, occasionally 
shaking. A clear sttgar-like solution is 
obtained by decanting, and in this dissolve 
12 parts of glue, assisting the solution with 
moderate heat. 

Marine Glue.~(l) The true marine glue' 
is a combination of shellac and a solution 
of caoutchouc in benzene. To make it, 
dissolve 1 part of indiarubber in 12 parts 
of benzene, and to the solution add 20 
parts of powdered shellac, heating the 
mixture cautiously over the fire. (2) 
Another recipe is : 1 part of caoutchouc 
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or indiarubbcr is dissolved in 12 parts 
of benzine or naphtha with the aid of 
gentle heat. In from ten to fourteen days, 
when iiie solution is complete, 2 parts of 
asphalt are melted in an iron vessel, and 
the caoutchouc solution is poured in very 
slowly, in a fine stream and under continued 
heating, until the mass has become homo- 
geneous and nearly all of the solvent has been 
driven off. It is then poured out and 
cast into greased tin moulds to harden into 
dark brown or black cakes. This cement 
requires considerable heat to melt it, and 
to prevent it from being burned it is best 
to heat a piece of it in a water-bath until 
the cake softens and begins to be liquid. It 
is then car(dully wiped dry and heated over 
a naked flame, under e.onstant stirring, 
up to about o00° F. The cdps of the 
article to be mended should, if ])ossible, 
also be heated to at least 212° F., so as 
to permit the cement to be applied with- 
out undue luiste and with care. The thinner 
the cement is applied, the better it binds. 

Quick-setting Glue. — The best plan to 
make glue s('t hard quickly is to use less 
water. Agar-agar boiled with water gives a 
stiff jelly on cooling when only d parts of 
material arc present in 100 parts of water ; 
it is quite as stiff as a 20 i)er cent, solu- 
tion of glue. A little agar-agar added 
to glue will make it set hard more quickly ; 
but it is rather expensive. 

Spirit Glue.- This is used as a photo- 
graphic mount ant. Only the ])est glue 
sliould be used, as common glue is fre- 
quently acid. Break the glue into small 
pieces, place them in a wide -mouthed 
bottle, and cover wutli a sufUcient quan- 
tity of methylated spirit. The mixture 
is then wa'll corked and kept in a fairly 
warm place (such as on a kit< hen mantel 
shelf) for a few’ liours, frequently shaking 
the bottle and stirring its contents. If the 
glue does not dissolve entirely in a day, add 
a little more spirit. Spread the mountant 
thinly, and do the mounting as quickly 
as possible. For mounting prints, the 
r»'ci])e given below^ is more satisfactory. 
Hoak 4 oz. (d sheet gelatine in 16 oz. of 
water until so It, then melt on a water-bath, 
or in a large clean glue pot. Add gradually 
5 ('z. of methylated spirit, stirring rapidly, 


and finally 1 oz. of glycerine. This mountant 
is used hot 

Testing and Selecting Glue. — French glui 
is a well-known kind of ordinary glue ; it if- 
moderately pale in colour and strong, 
though not equal to Scotch glue as regards 
strength. Glue should be of a bright brown 
or amber colour, free from specks or blotches, 
wdiich arc often caused by the non -removal 
of lime used in dressing the skins. It 
should be nearly transparent and with 
but little taste or smell. Black, opaque, 
unclean-looking glue is of no use. Very 
light-coloured glue is often fairly good and 
of medium price, i)ut the bleaching to 
which it is subjected sometimes lowers it.s 
strength. For some purposes, such as 
gluing down thin, light-coloured veneers, 
it is very good, simply because it does 
not darken the tone of the w-ood, as th(' 
darker glue may do. Glue should be hard 
and moderately brittle, should not bo 
readily affected l)y atmospheric damp, 
and should break sharply, with a glassy, 
shining appearaneo. If tlic glnc shivers as 
easily as a piece of glass it is too brittk* 
to be perfect, but at the same time it should 
not be tough and leathery. The appear- 
ance of the fractured edges is often a 
good indication, as is also the feel when 
it is held or rubbed between a moistened 
finger and tlmmb. Good glue wdll not 
give off an unpleasant smell after being' 
prepared a few days ; some of the com- 
moner kinds are very bad in this respect, 
tlie odour from them being unbearable. 
Good glue will not dissolve in cold water, 
but will swell and assume the consistency 
of jelly. For this reason soiik* recom- 
mend as a test that the glue should be 
weighed, soaked, and w^ashed in cold water, 
then dried and weighed again. If there 
is a loss of w^oight it shows that some has 
been dissolved, and according to the dil- 
fcrence the quality may be judged. H 
the water dissolves it as it soaks in, and 
penetrates for a slight depth only, there 
is something wrong. Roughly speaking, 
a glue which will absorb more water than 
another is the one that is preferable. Glue 
is sometimes tested by gluing two pieces 
of wrood end to end. Two pieces of maho- 
gany exhibited at Bethnal Green Museum 
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were tried in this way, and parted under 
a strain of 504 lb. per square inch. If 
two pieces of dry red deal be properly 
t<lued together side to side, or end to 
t‘Tid, the wood will break before the joint 
if the glue be of fair average quality. 
The adhesive power of glue is in propor- 
tion to its consistency and elasticity after 
it has been soaked in water for some hours 
and has absorbed many times its own 
weight of nu)isture. For the woodworker’s 
purpose, (Scotch glue is the best. In colour 
it is a clear, wholesome, ruddy brown, 
not a muddy-looking compound, nor yet 
refined to gelatine. 

Using Glue. — Glue should be used as 
liot as possible and in a warm room. The 
pieces of wood to be joined should be 
warmed before putting together ; they 
should be well fitted so as to get as little 
glue in the joint as possible ; the glue 
should be well rubbed in with the brush 
or by rubbing the two pieces of wood to- 
gether, and the joint should be made close 
by clamping, tying, or rubbing, so as to 
squeeze out all superfluous glue. The 
jf)int should be made as qui(;kly as pos- 
sible, and after the pieces are fixed they 
should Hunain in a warm place for at least 
twelve hours. If a joint is broken when it 
once begins to set, no amount of (;lamping 
will make a good job of it ; the glue must 
all be cleaned off and the joint made again. 
When the wood is porous it will be of 
advantage to size the surfaijc with some 
very weak glue. This will fill up the grain 
and prevent the glue from sinking into 
the wood when the joint is made, 'fhe 
above applies also to end grain joints, which 
should be avoided if possible. Before 
veneering, the panel to which the veneer is 
aflixed should have the surface roughened 
with the toothing plane to form a kind 
of key for the glue. Great care should 
bo taken that no dust, grease, or oil gets 
on the surfaces to be joined, or the glue 
will not hold. Some woods are naturally 
of a greasy nature. Take teak for instance ; 
if the wood is not thoroughly dry, the glue 
will not set on it, but will peel off. Wood 
of a greasy nature should not be used where 
glued joints are employed. For such wood, 
iKiiled or screwed joints arc best. 

12 


Waterproof Glue. — (a) Add about 1 per 
cent, of bichromate of potash to prepared 
ordinary glue, and keep it in the dark 
till immediately before using, (h) Soak a 
quantity of isinglass in water until swollen ; 
pour away excess of water, and melt the 
isinglass down by heat ; add to it a small 
quantity of alcohol, and then a solution of 

1 part mastic and 1 part gum ammoniac 
in 3 parts of alcohol, (c) The best water- 
2 )roof glues arc those containing rubber 
or some similar material ; but for certain 
purposes marine glue is very useful ; the 
latter must be melted before using. The 
materials to which these substances are 
applied must be quite dry. (d) Glue can be 
made to resist moisture by boiling in skimmed 
milk in the proportion of 1 lb. of glue to 

2 qts. of milk. Particulars of waterproof 
cements arc given under the heading of 
“ Cements : Waterproof Ccmciits.” 

Glycerine 

The manufacture of glycerine in vast 
quantities is a modern industry, ^h)r formerly 
glycerine was regarded as a w^aste product. 
All waste from fatty oils contains com- 
pounds of an acid with glycerine. This 
acid will combine with an alkali, leaving 
the glycerine in a watery solution, from 
wdiich it is obtained by evaporation and 
distillation. Immense quantities of this 
reclaimed waste product are used in the 
nuiking of high explosives. 

Glycerine Barometer {see Barometer). 

Milk of Glycerine. — For preparing milk 
of glycerine, rub up well 8 parts of starch 
with 115 parts of glycerine, and heat the 
mixture over a water bath with constant 
stirring until it comes to a gelatinous 
consistency. Then add a further 8 parts 
of starch and stir in thoroughly 400 parts 
of distilled water. Two parts of tincture 
of gum benzoin will perfume the prepara- 
tion. 

Gold 

Cleaning Gold. — (1) The following solution 
has been used for cleaning gold articles : 
Bicarbonate of soda, 4 oz. ; chloride of 
Iwne, 4 oz. ; ordinary salt, 1 oz. ; and TJ 
pts. of water. The articles are left in this 
for a short time, being then washed with 
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spirit and dried in sawdust. If neccwssary, 
the solution should be heated. (2) A 
method of removing stains from gold and 
silver is to immerse the articles in a solu- 
tion of i oz. of cyanide of potassium to 
1 pt. of\vater. Tlieii brush off with pre- 
pared (ihalk. (:i) After hard soldering, 
and while still hot, dip 18- or 22-carat 
gold iu a weak mixture of sulphuric acid 
and water. Afterwards wash off the acid 
with ]il(‘iity of clean water ; then polish 
up with a brush. Nine- or 15-carat gold must 
be either gilt or coloured after being made 
r(‘d hot. The heat affects the surface 
of the iiK'tal to a slight depth, and makes 
it: look pale ; but an article like the l)-carat 
st(un of a pin can ho. filed up and burnished 
again lik(‘. new aftcT repairing, the false 
surface left by the lire being removed'. 

Cleaning Gold Braid. — (1) To clean gold 
braid, damp the corner of a cloth with 
turpentine, and rub it on a piece of pipe- 
clay, then apply it to the braid. Next, 
with a dry doth or a soft brush, rub the 
braid briskly. (2) Braid that is oniy 
slightly discoloured may be cleaned by 
beating it with a soft brush dipped in fine 
whit(‘ning, calcined magnesia, or fuller ’s- 
earth. (8) If badly spotted and blotched, 
the stains may be removed l)y carefully 
brushing with a ])rush dipped in a warm 
solution of potassium cyanide — L dr. to 
I pt. of water — then in clean warm water. 
If tlic braid is of poor quality, all attempts 
at (leaning will only make it worse. 

Colouring Gold. -(I) (Jold of 15 carat or 
more can be (joloured by a process that 
dissolves the alloy from the surface, leav- 
ing the articles with a tine frosted sur- 
face of pure gold. A paste is made of salt 
1 ])art, alum 1 part, zinc sulphate 1 part, 
and potassium nitrate 2 parts. This paste 
is put in a pot, in which the articles are 
])lac-ed. Heat is applied until the paste runs. 
When a good colour has been obtained, 
the articles are taken out and, when cool, 
dipped in weak sulphuric acid and water 
to dissolve off the remains of the mixture. 
A wash in weak alkali, followed by ordinary 
soap and water and a good rinse, com- 
pletes th(‘ process. Dry the articles off 
in boxwood (lust laq^t warm. The applica- 
tion of the same solution to gilt O-carat 


jewellery with a brush, heating the articles 
on a piece of iron over a lamp until black, 
and then plunging into cold water, will 
produce a surface like coloured fine gold. 
(2) The following pickle has been found 
satisfactory for imparting a rich dark 
brilliancy to gold : Alum (powdered) 1 oz., 
common salt 1 oz., saltpetre 2 oz., and 
water 10 oz. First wash the gold in warm 
water to which a few drops (say fifteen 
to twenty drops to a breakfastcupful of 
water) of ammonia have been added, using 
a soft brush and soap. Rinse in cokl 
water, and dry in hot sawdust. Then im- 
merse the article in the pickle for about 
two minutes, and again dry in hot saw- 
dust. Finally polish carefully with jewellers’ 
rouge. 

Gold Lining Cycles (see Cycles). 

Gold Leaf.— rhe manufacture of gold 
leaf is described in the “ Journal of Deco- 
rative Art,” liorn which the following 
information is taken. Gold leaf contains 
about part by weight of an alloy of 
silver and (‘opper, the metal being melti'd 
in ingots about 8 in. long. Steel rollers 
reduce the ingot to the thickness of a ribbon, 
and this ribbon is cut into small square 
pieces and hammered on an anvil until each 
piece is 1 in. square and about in. 
thick, the weight being about 6 grains. 
One hundred and fifty of these squares 
are interleaved between pieces of vellum 
about 4 in. square, and a parchment envelope 
is folded round them and hammered until 
each 2>iece is expanded to about the size 
of the vellum. Ea(;h piece of metal is 
divided into four 2)arts, interleaved witli 
gold-beater’s skin, and again beaten until 
the size is quadrupled. Each of the GOO 
sheets is divided into four, tlie whole inter- 
leaved with gold-beater’s skin, made up 
into three parcels of 800 pieces of metal 
each, and again beaten until they reach 
nearly the size of the 4-in. square. There 
is no further beating, and the leaves are 
cut to about in. square and laid in books, 
each containing twenty-five leaves. Cal- 
culation will show that the thickness of tlu^ 
leaf does not exceed 
foreign countries, where beating is carried 
on still further, the thickness is said to be 
not so much as 4,00000 in. 
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Gold Leaf : Durability. — The durability 
3 f gold leaf is great, the unvarnished leaf 
being able to stand, without cra(!king or 
:ading, more than a hundred years’ ex- 
)osurc to the weather, but only when the 
eai is put on with pure oil gold-size. It 
s not wise to varnish or lacquer gold leaf, 
iS the coating of shellac or other gum 
^ades long before the gold leaf, a fact tlni.t 
3 an be proved by removing faded varnish 
ir lacquer with a little ammonia., when 
the gold will be found in a good state. 
So delicate and fine a nature has gold le;if, 
that it is almost im 2 }ossiblc to coat it with 
finy composition without taking away 
its lustre ; and anything tlia,t removes 
the lustre also removes the very proj)crty 
which gives lasting power. 

Gold Plating (.s*cc Gilding). 

Powdering Gold. — The best way of ob- 
taining j)ure gold in an impalpable powder, 
so as to retain its full metallic lustre, is to 
beat it into thin leaf, then mix with honey 
and grind to powder with a glass muller on 
a glass slab ; after washing with hot water 
Iho gold powder is dried. Use the best 
Jhiglish gold leaf for the purjx se. 

Qualities of Gold. — Pure gold containing 
no trace of baser metal is known as tine 
gold,” but of course gold is too soft and 
too expensive to use “ fine,” so il is alloyed 
with silver and co 2 q)er. For the ])nrpose 
of estimation, the mass of gold alloy is 
divided into twenty-four imaginary equal 
parts, termed “ carats,” and the a, Hoy is 
known by the number of ca,rats of lino 
gold that it contains. Fine gold is 24- 
carat— that is, it contains no alloy; 22-ca.rat 
gold contains two twenty-fourths of l)asc 
metal; 18-carat gold contains six ])arts 
:)f baser metal and (‘ightcMui ]);ir1s of fine 
gold, and so on. Most of the standards of 
gold arc purely arbitrary, but those in 
general use are live in number : 22 carat, 
18 carat, 15 carat, 12 carat, and H carat, 
and, as far as hall-marking is concerned, 
intermediate grades are not recognised. 
Fn testing, if gold falls by ever so little of 
being 22 carat it is hall-marked as 18 carat, 
except in the rare case of the 20-carat stan- 
dard being recognised, as is the case at 
Dublin. Gold failing to come up to the 
18-carat standard, even though it may con- 


tain more than 17 carats of line gold, is 
stamped 15 carat, and so on down the scale. 
It is a mistake to suppose that the term 
“ carat ” apiilicd to gold has, in the United 
Kingdom, reference to the weight, for 
it refers to relative purity only. But 
much confusion has arisen owing to this 
term being mixed uj) by the jiopular mind 
wuth the weight known by that name. This 
weight is never used ])y gold- and silver- 
smiths, but diamond dealers use it, and 
it then has a fixed value of four grains 
troy, or live diamond grains. The carat, 
as a weight, is of Abyssinian origin, being 
Ihc b€‘aii-like fruit of the kauri tree ; it 
varies little from the time of its lieing 
gathered, and appears to have b(*en used in 
Africa as a standard weight for gold from 
the earliest times ; hut as a weight for 
gold it is not used and is not recognised in 
the United Kingdom. At Venice is used 
a weight ternu’d a “ carat,” this having a 
fixed value of one one-hundred -and-liftieth 
2 )M,rt of an English troy ounce. The English 
word “ carat ” was derived from that, 
although the same value is liot retained. 
The English carat is the twenty-fourth 
2 )art of any weight, be it ounce, penny- 
wm’ght, or anything else, and it is therefore 
only a relative and not a fixed weight. 
In weighing gold, the legal standard weight 
was the grain, twenty-four of these com- 
])rising the weight, twenty 

weights the ounce, and twelve ounces 
the ])ound, this being known as troy weight. 
The grain originated from ti)(; weight of 
a grain taken from the centre of a dry ear 
of wheat. The im 2 )erial standard 2 ^ound 
troy was established in 1758, and in 1878 
this, together with the ounce troy, was 
legalised further, but the divisions of the 
ounce were altered, and, instead of the 
23cnny weight and grain, the troy ounce was 
divided decimally ; that is to say, into 
tenths, hundredths, and thousandths. 

Rolled Gold, Filled Gold, and Gold Casing. 
— “ Rolled gold,” “ gold filled,” and “ gold 
cased ” mean tha.t the article so described 
has a hard covering of gold of an a 2 )pre- 
ciabh', thickness, and anyone selling gilt 
“ trash ” under the above descriptions 
can be proceeded against for fraud. As 
a substitute for solid gold many devices 
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are in use. The most common is to make 
the articles of a base metal — generally 
brass — and electro-gild them. This pro- 
cess, in the case of articles subject to hard 
wear, such as watch cases, chains, brooches, 
etc., is of little use. The coating of gold is 
soft and thin, and very soon wears off on 
the most exposed parts. A better substi- 
tute for gold is made by coating brass 
or other hard alloy by mechanical means 
with a thin layer of hard gold. There 
are several methods of doing this. Some 
American watch cases, nota])ly Waltham 
and K(‘ystone, and some English cases, 
made by a Birmingham firm, are known 
as “ filled gold.” The result is a case 
made of hard brass, of which all the surfaces, 
outside and inside, arc covered with a 
fairly thick plate of gold, (ailculated to 
wear almost a lifetime. The gold on 
these cases is so thick as to bear engraving 
without cutting through into the base metal, 
and when such cases, weighing 2 oz. or 
o oz., are sent to the refiners to be melted, 
they frequently ])roduce 15s., showing 
the actual value of the gold covering. 
Ro11(mI gold is mostly of (lerman origin, 
and is made by brazitig a plate of gold on 
a thicker plate of brass, and rolling it out 
thin into sheet, from which the articles 
are then manufactured. Rolled gold jewel- 
lery is, therefore, the same as t h(' “ gold- 
filled ” vaalety, and consists of hard 
brass, mechanically covered with a layer 
of hard gold. The gold covering may 
obviously be of any quality or thickness. 
TIk^ best is equal to American gold-filled 
cases. The commonest made is still greatly 
superior to gilt goods. The cheap jewellery 
seen in fancy shop windows is mostly of 
this kind in its commonest form, while in 
Germany the best rolled gold bears an 
olfieial stamp — like a hall mark — guaran- 
teeing the quality of tlie gold covering 
and its thickness. Gold casing is older 
than either of the foregoing, and has been 
practised in England for at least a century. 
It consists in covering the completed 
article with a thin gold shell and uniting 
the two by suft solder. In this case, also, 
the gold covering is thick ‘and hard, can 
be engraved, * and has a considerable value 
when the articles have to be consigned 


to the melting pot. The articles most 
commonly in use that are gold cased are 
pencil cases and pocket pens, the bows 
of watch cases, etc. Much old jewellery, 
brooches, bracelets, etc., are found to be 
gold-cased after having been in wear the 
greater part of a century ; their present 
owners often believe them to be of solid 
gold, and are undeceived only when the 
articles arc taken in exchange for more 
modern jewellery, and have to be melted, 
thus betraying their real character. 

Stripping Gold from Gold-plated Ware. — 
By the. following process the gold may be 
stripped from a gold-plated article, no 
matter whether it was fife or electrically 
gilt. Warm up an almost exhausted gold- 
plating bath, and use the plated ware as 
the anode. After the current has been 
a(;tive for a short time, the gold will be; 
found to be entirely stripped from the 
article and is recovered by diluting the 
stripping fluid with double the quantity 
of water, and adding a solution of sul- 
phate of iron. The gold will be precipitated 
in powder form, and may then be melted. 
The gold may l)e stripped also by means 
of a mixture of 10 parts of sulphuric acid, 
2 ])arts of hydrochloric .acid, and 1 part 
of nitric acid, in which it will gradually dis- 
solve. The articles must always be placed 
in this mixture in a perfectly dry condition. 
To recover the gold, dilute this acid mix- 
ture with from ten to twelve times its 
quantity of water, and add a solution 
of iron. The gold, in this instance also, 
will be precipitated in the form of powder, 
and may then be smelted in the usTial 
manner. If the shape of the article allows 
of it, the gold may be scraped off. The 
copper of the scrapings may be eaten out 
with nitric acid, after which the gold can 
be smelted. The above methods can b(‘ 
used for gilded coins, or the following will 
be found satisfactory. Mix together, in 
an earthenware, porcelain, or enamelled 
iron cup, 4 parts hydrochloric acid (spirit 
of salts), 1 part nitric acid (aquafortis), 
and 1 part water. Make warm, and place 
the vessel on a hob in a fireplace with a 
good draught to carry off the fumes. Dip 
the coins one by one in the mixture untjl 
all the gold has been dissolved ; then rinse 



HANDYMAN^S ENQUIRE WITHIN 


269 


well in clean water and rub in sawdust or 
bran until dry. 

Testing Gold with the Touchstone. — 

Testing gold by the touch method is only 
a rough-and-ready test. It is by com- 
paring the way in which nitric acid acts 
on certain known qualities of gold with 
the way it acts on the article to be tested, 
that the quality of the latter is ascertained. 
The necessary appliances arc : (a) A touch- 
stone (usually a piece of Lydian stone, 
which is a black variety of jasper) : this 
has its surface stoiooth and partly polished, 
but is not bright ; or a piece of Wedg- 
wood black ware docs very well, (b) A 
series of “ needles,” or pieces of gold, to 
be used as standards of comparison ; for 
general use small pieces of gold wire of 9, 
J2, 15, and 18 carat should be sufikient. 
(c) Nitric acid kept in a special bottle 
having a long-pointed stopper, by means 
of which a small drop of the acid can be 
removed from the bottle without dropping 
any, or without any coming in contact 
with the fingers, for it dcstioys the skin 
where it touches. The ordinary com- 
mercial nitric acid, as sold at oilsliops, 
will do. Aquafortis is another name for 
the same licpiid. In testing gold, first 
get a rubbing on to the touchstone from 
one or two pla(;e8 which fairly represent the 
whole article. If possible, get on the 
touchstone a clean streak of gold, -J- in. 
long and J in. wide, and by the side of 
this take rubbings from the standard 
pieces, then put a narrow streak of nitric 
acid across the whole lot. Now note 
which of the standards is acted on in the 
same way as is the rubbing from the article. 
Tlie effects may vary from no change at 
all with good qualities to complete destruc- 
tion of the rubbing in low qualities. On 
removing the surplus acid by means of t issuc- 
paper or a rag, the effect can be better 
judged. A piece of work may be very 
thickly plated, or even gilt, in which case 
the rubbing taken must go through the 
gold into the metal ; and, on the other 
side, if the soldering scam alone be tested, 
the gold will show poorly. Therefore 
judgment is necessary in selecting the 
place where the test is to be applied ; and 
even then it is better to fde away a por- 


tion of the surface as well, and apply the 
stone or acid direct to it. After some 
practice, when one knows the effect that 
acid has on the different qualities, it is 
customary to do without the touchstone 
in most cases ; but it is well to use it — 
at any rate, until one is quite used to the 
process roughly indicated above. Colour- 
gold articles do not always need the appli- 
cation of acid ; for if, by scraping the sur- 
face, there is found to bo a granular brown 
layer, then the quality of the article can 
be judged very nearly by the extent of 
the change that has taken place below 
and on the surface while the article was 
undergoing the process of colouring. In 
colouring, the gold alloy is dipped in an 
acid pickle which dissolves out the base 
metal on the surface, leaving what is, in 
frict, a case of pure or fine gold enclosing 
the alloy. If the article is coloured, it 
must be more than 12 carats, fine, and is 
generally 1 5 carat. Following up the manner ^ 
in which goltl alloys arc tested as above, ^ 
comparison should be madc^pn the same 
way with the effects of nitric acid on silver, 
brass, copper, etc. ; for although brass will 
boil green, so also will some very common 
qualities of silver and gold. The capa- 
bility of judging qualities, after all, is 
largely a matter of experience. To people 
used to handling gold the very appearance 
of the article is often sufikient to denote 
its quality. 

Testing Gold Leaf. — Gold leaf may be 
tested by putting a few drops of nitric 
acid upon glass and placing therein a small 
piece of the leaf, which, if pure, will not 
be in any way affected. Any metals with 
which the leaf may be adulterated will 
be dissolved by the acid. 

Gold Paint 

“ Gold paint ” is a mixture of bronze 
powders wdth certain solutions and var- 
nishes. Other bronzes than “ gold ” are 

in use. Gold bronzes are made from 

copper-zinc (brass) and copper-tin (bronze) 
alloys by beating out into sheets and pow- 
dering. Silver bronzes are made from 

silver, aluminium, and tin in a somewhat 
similar manner. Many mediums have been 
used for fixing these bronzes — gold-size, copal 
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varnish, dammar varnish, and celluloid var- 
nish. The modern method is to use trans- 
parent celluloid varnisli, which is prepared 
l)y dissolving transparcait celluloid waste 
or cuttings in acetone, afterwards thiiming 
the preparation down with amyl-acetate. 
The gold-paint, wlnm mixed, may he used 
for a variety of purposes both on interior 
and exterior (l(M‘oration. It adheres firmly 
to metals, wood, paper, and glass, and is not 
frialjle. ft m;iy be wjished ri'peatedly with- 
out alteration, and will resist. atmosph(‘ric 
influences for a considerable time without 
losing its brilliancy, its duralhlity may 
be somewhat in(;r('as(*d by ajiplying two 
coats of colourh'ss varnish over th(i work 
when com])lete(l. It. will resist any ordi- 
nary h('at, but will blistiu’ under excessive 
heat, (lold bronze medium uschI in the 
United States is “ banana solution ” (the 
name being derived from its odour), which 
is usually a mixture of expial parts of amyl- 
acetate, acetone, and benzine, with just 
(‘iiougli pyroxyline dissolved in it to give 
it sutlieient body. Powdered lironze is 
])ut into a bottle containing this mixture, 
and the paint so formed applied with a 
brush to the article to b(*. bronzed. The 
thin covering of ])yroxylin'‘ that is left after 
the evaporation of the liquid ])roteets the 
bronze from the air and k(‘eps it from be.ng 
rubbed off. All tlu'* various coloured bronze 
])()wders (;an be used in the “banana, solu- 
tion.” Several stitT, very small jiainters’ 
brushes are maaled for such work, and 
tlu'y must be either kept in the solution 
when not in us(* or, better still, washed 
in benzine, or acetoiu' immediately after 
us'y a.nd put away for future servici*. The 
“ ])anana solution ” is volatile, and must 
be k(‘])t well corked. 

Using Gold Paint. — It. is usual to apply 
two coats of ordinary lead ])aint, brushed 
out well. If for gold, the colmir of the 
])aiut should lie a light buff ; for copper 
bronze it should be ol a dark(T shade. 'Jdie 
bronze may be a])plied as soon as the 
])a.int is thoroughly dry. Mix a little 
gold paint and use at once, taking the 
inner part of the work first and covering 
a smaff portion at a time. Use the brush 
01 u way oiify, not up and down, or shady 
streaks wifi result. Be careful to cover 


every part of the work, as touching up 
afterwards spoils the appearance. 

Golf Balls 

Paint for Golf Balls. — The paint such 
as is used for ships’ bottoms might suit ; or 
take 2 oz. each of resin and sccdlac, and dis- 
solve in a pint of rectified spirit of wine 
with heat. Mix the pigment to a stitl 
paste with good boiled oil, and add it to 
the above mixture; wdien it is dissolved, 
strciii it. Warm the lialls when applying it, 
at d j.'ivc two or three 'coats. Another 
method is by using an clastic oil made as 
follows : Take 10 gal. of benzine, 5 gal. of 
raw linseed oil, 2 lb. of resin, and 1 lb. of 
caoutchouc. Cut the caoutchouc into small 
pieces, and melt it with the resin in 1 gal. 
of the oil till it is all d ssolvcd ; then add 
the rest of the oil and the benzine. Mix 
the pigment with this. The last coat may 
bo mSidc up with varnish thinned with boiled 
oil. 

Removing Paint from Old Golf Balls. — 
'Fhe paint can be readily removed by dipping 
the balls for a few minutes in warm caustic 
soda solution — 1 part of soda to 10 parts 
of waler — and scrubbing. If unable to 
obtain caustic soda, 2 jiarts of dry car- 
bonate of soda and 1 part of quicklirm^ 
may be employed ; dissolve each separately 
in 10 ])arts of water and mix. After the 
])aint lias been removed the balks must be 
thoroughly washed. 

Golf Clubs 

Joining Golf Club Shafts to Heads. — Tliis 
is an operation requiring much skill, as 
there must lie a jierfect lit to stand tin,' 
stress at the joint. Dogwood and per- 
simmon mostly are used for the wooden 
head, and these come to the headmaker in 
blanks from the saw. A special machine 
cuts them down to a rough semblance ol 
the head, but the remainder of the work 
must be done by hand tools, such as the 
chisel, file, and glassj)apcr. The shaft and 
head arc spliced one to another by mean^ 
of a strong cord, and about the joint is 
wound a fine waterproof cord, each strand 
fitting so closely and evenly that it seems 
part of the wood itself when the whippinji 
is completed. The so-called iron clubs ar( 
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composed almost entirely of steel, a mild 
rrade of this material being best suited 
or the purpose. First quality heads are 
nade entirely by hand, with hammer and 
invil, and the cleek makers become 
;o expert that they can duplicate almost 
iny model of head, not only in size, but 
1 1 most precisely in shape. Most of the 
nctal heads, however, are drop forgings, 
ind to this process is largely due the greatly 
•educed cost of golf clubs. All the heads, 
lowever, are finished on rapidly revolving 
)olishing spindles, which remove all rough 
;pots and produce the lustre of silver. 

Putting Grip or Handle on Golf Club. — 
riiis is an oj)eration done so rapidly that 
L skilled workman takes only a little more 
han a minute over it. For the best clubs 
lorsehide is used entirely, but sheepskin, a 


of carbon midway between charcoal and 
the diamond. Blacklead is probably the 
original name, and perhaps arose from the 
fact that the material gave a black mark 
as compared with a mark made by metallic 
lead. In practice each term has peculiar 
applications ; thus “ plumbago ” comes 
from Ceylon, “ blacklead ” from Germany, 
Austria, and Italy, and “ graphite ” is 
exj)orted from the United States. There 
are lead peiuals, plumbago crucibles, and 
graphite lubricants, blacklead stove polishes, 
plumbago foundry facings, and graphite 
paint. There are two kinds of the material 
— amorphous and crystalline ; the former 
does not occur j)ure, but is' associated with 
earthy materials whose character influences 
the use to which it can be put. Crystalline 
graphite also shows great variations because 



Fig. 385. — Cast Steel Firmer Gouge. 


’air substitute, is used on the other grades. 
The hide is cut into strips of the proper 
ongth and width by machinery, but the 
vorkrnan wraps the grip around by hand 
vith a few dexterous motions, fastening 
he loose end with small brads or glue, 
“lometimes the entire shaft is covered with 
he finishing coat of varnish ; but first 
“he wood is saturated with shellac, which 
niters the fibre and plays an important 
)art in protecting it from the weather. 
Jver this is placed the varnish, and, after 
I vigorous rubbing, the club is ready for 
ho player. 

Gougfes 

Gouges are tools used for cutting channels 
u grooves in wood. Their action is that 
)f a chisel, but their sections form arcs 
)f circles. Fig. 385 shows a cast steel 
[inner gouge. 

Graph {see Hektog^raph) 
Graphite 

Graphite, blacklead, and plumbago are 
iractically synonymous terms for a form 


of the distortion of the crystals during 
the process of formation. It occurs both 
massive and with its particles disseminated 
through rock ; for instance, Geylon graphite 
is in large masses of crystals, whilst the 
American kind is usually found as a small 
laminated flake disseminated through 
granitic rocks. Ninety per cent, of crys- 
talline graphite comes from Ceylon, and 
the same percentage of the amorphous 
kind comes from Ginniany and Austria. 
The remainder of both of the kinds comes 
from Canada, New York, and Mexico. 
Graphite can be prepared in the laboratory 
by the following methods : (1) Charcoal 

is heated with molten iron, the latter ])eing 
then dissolved out with hydrocihloric and 
nitric acids. (2) Hydrocyanic acid is slowly 
decomposed and the product is boiled with 
nitric acid. (3) The mother liquors obtained 
in making soda are evaporated, and the 
cyanogen compounds contained in them 
are decomposed, forming ammonia and 
graphite. (4) Carbon monoxide is led 
over ferric oxide at a high temperature. 
(5) Carbon disulphide is decomposed in 
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contact with iron at a high temperature. 
(()) Carbon tetrachloride is led over molten 
lead. 

Graphite and Oil Lubricant. — Graphite 
mixed with oil is an ideal lubricant for 
many pur])oses, if only the graphite can 
be kept in suspension. W. K. Downs, of 
Jersey City, U.S.A., has applied with 
much su(;(jess an entirely new principle 
to the mixing of these two substances. 
Two oils are used which are not miscible 
with each other ; that is, they act toward 
one another as do oil and water. The 
graphite is thoroughly mixed with a small 
quantity of oil, and the mixture is ground 
until each particle of graphite is coated 
with the oil, but there is little or no sur- 
plus. The second oil is then added, and 
the grinding is repeated until the graphite 
is thoroughly distributed through the mass. 
The effect is to make the graphite remain 
in practically perfect suspcTision. The ex- 
planation of the action is obscure, but it 
probably has some relation to that by 
which fog remains suspended in the air. 
Tlic mixture has been found to feed suc- 
cessfully and without clogging in sight- 
feed lubricators, and gives hopes of proving 
a good cylinder lubricant. V^ery little 
has been added to the choice of lubri- 
cants for many years, but the effect of 
the use of graphite between rubbing sur- 
faces is generally known. It coats metal 
surfaces with a smooth, protecting veneer, 
which has a very low coeflicient of friction. 
The fact that it does this within a very wide 
raug(i of temperature makes it especially 
adapted to cylinder lubrication, for which 
its merits arc well recognised, although it is 
but little used because of tlie trouble in 
feeding it. In its dry form it can be fed 
intermittently only by hand, while when 
mixed witli oil in the ordinary way it soon 
settles, the results of the two methods being 
about equally unsatisfactory ; and its use 
has hence been confined to emergencies or 
to special purposes. 

Purifying Graphite. — Graphite is purified 
by grinding or otherwise reducing it to a 
state of fine subdivision, washing out the 
heavier impurities, mixing 14 parts with 1 
part of potassium chlorate and 2 parts of 
concentrated sulphuric acid, heating for 


a few hours on a water-bath, washing 
thoroughly, and afterwards roasting at a 
red heat. It also requires to be treated 
with hydrofluoric acid if silica is present. 

Oraphophones 

The gramophone, says the “ Bazaar,” 
was invented by a Mr. H. Berliner, of 
Washington, to illustrate the practical 
use of Professor Bell’s discovery that the 
vibrations caused by any series of sounds 
could bo “ written ” by a vibrating point 
on a suitable material, and the same series 
of sounds reproduced by anofher point 
travelling over the inscription so made. It 
was one step in a long series of investigations 
resulting from a consideration of the pro- 
perties of the telephone, invented by Pro- 
fessor Bell, and this gramophone — so called 
from gramma, a letter, and 'phone, sound 
— consisted of a fiat disc revolving hori- 
zontally and bearing on its surface the in- 
scription impressed by the vibrating point. 
It had previously been discovered that 
a cylinder revolving on a spindle could 
take on the inscriptions, and that from 
these inscrii^tions the sounds could be repro- 
duced by causing another point to travel 
along the engraved cylinder while the 
latter revolved on its spindle under the 
point. This primitive form of machine — 
the notion of Bell and Edison — was called 
a phonograph, from phone, sound, and 
grapho, I write. But all the machines 
distinguished. in England as graphophoiies, 
phonographs, and gramophones are called 
graphophones in the United States Patent 
Office, whatever other names makers 
may give them. The difference is not 
in the principle involved in the reproduc- 
tions, but in the mechanism employed. 
The Columbia Phonograph Company states 
that every talking machine now makes 
its records by engraving sound waves 
in a wax composition. This was first 
made known to the world by the inventors 
of the graphophone. The phonograph was 
a machine that indented its records on 
metal foil. The gramophone etched its 
records in an acid bath. But the truc 
phonograph or the true gramophone no 
longer exists, except as a curiosity. Every 
successful talking machine to-day cm- 
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ploys the graphophone process of engraving 
its records, and is, therefore, strictly speak- 
ing, a graphophone. 

Grasses 

Bleaching Grasses and Ferns. — Dissolve 
1 oz. of chl(,)ride of lime in 10 oz. of water ; 
also 1 J oz. of washing soda in 10 oz. of water ; 
mix and filter. Keep the solution in a stop- 
pered bottle. Place 8 oz. of water and 1 oz. 
of the above solution in an earthenware 
dish, allow the plants to remain therein for 
a few minutes, then transfer to another 
dish containing dilute hydrochloric acid 
(I part of strong acid to 20 parts of water). 
As soon as the plants are bleached, place 
them in a bowl and allow cold water to 
flow over them for at least an hour ; re- 
move, and place on sheets of clean blotting- 
paper. Move them into their proper posi- 
tion with a wet camel-hair brush and allow 
to dry. The plants should be bleached 
in their green state, if possible. Tender 
plants will bleach in a few minutes in 
the hypochlorite solution alone, and will 
not need the -acid, whereas tough plants 
will require some time. 

Dyeing Fancy Grasses. —Allow the grasses 
to soak for some time in a very hot and 
strong solution of aniline dye in water. 
Those dyes which are not soluble in water 
may be dissolved in spirit, and the solution 
added to water. Some aniline dyes will 
colour direct in this way, but others require 
a mordanting or fixing agent. For fixing 
basic dyes, such as magenta, methyl violet, 
etc., the grasses should first be soaked in a 
hot solution of oak bark or of suinacli. 
Many pretty shades may be obtained 
by first soaking in a hot solution of picric 
acid, and then in magenta, methyl violet, 
methylene blue, etc. For green, picric acid 
and indigo extract may be used. In all 
cases the dye solution should be strong 
and hot, or the dye will not penetrate. 
The grasses should be quickly dried after 
soaking in the colours. 

Pampas Grass (see main heading “ Pampas 
Grass”). 

Gravestone 

Cleaning Old Gravestone. — If the stone 
is in good condition, but dirty, rub the sur- 
12 * 


face with fine sharp sand and water, or with 
a soft gritstone. If the dirt is caused by 
the vegetation in consequence of the stone 
lying flat, scrape the stone as clean as 
possible, then scrub it well with a solution of 
washing soda and water, and rinse ofi with 
clean water, the soda solution being applied 
with a stiff brush. If this does not clean 
it, apply a solution of hydrochloric acid 
(spirit of salt) and water, about 1 part 
of acid to 10 parts of water. The acid 
solution must be well washed off with 
clean water, or it will act on the surface of 
the stone, and may cause it to perish by 
the weather. It may require two or three 
applications of either of the solutions, 
or the acid solution may be made a little 
stronger. Great care must be taken to 
wash the acid solution off the stone, and to 
prevent it touching the hands or clothes, 
or it will burn them. A good preservative 
would be to cover the foundation under 
the stone with a double course of slates 
bedded in Portland cement, or with sheet 
lead laid over the whole surface. This 
would prevent damp arising. A composi- 
tion of equal parts of turpentine and boiled 
oil, to which a little colour is added, is 
sometimes used at the base of a stone. 
This is made vciy thin, and is dabbed on 
the stone with a cloth, and then dry rubbed 
with a soft brush, but the cloth must not 
be applied twice in one place or it will be 
streaky. The stains may be caused by 
trees in the vicinity, in which case it may 
be advisable to paint the stone. This, if 
well done, would last a considerable time 
without attention. If either the com- 
position or paint is used the stone must 
bo perfectly dry when it is apj^lied. 

Grease (see Fat) 

Grease Paints 

By mixing the following ingredients with 
sufficient almond oil a white grease paint 
may be made : Prepared chalk, 4 oz. 
(avoirdupois measure) ; zinc oxide, 4 oz. ; 
bismuth subiiitratc, 4 oz. ; asbestos powder, 
4 oz. ; camphor, 40 gr. ; oil of peppermint, 
3 dr. ; and csobouquet extract, 3 dr. 
To make red grease paint, melt together 4 
av. oz. of cacao butter and 4 oz. of white 
wax, add 2 oz. of olive oil, stir in 90 gr. 
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of carmine j^rcviously dissolved in 3 dr. 
of ammonia water, add 8 drops of otto of 
roses, 3 drops of oil of bergamot, 2 drops 
of neroli oil, and 2 drops of tincture of musk. 
Form into sticks. For black grease paint, 
the colour used is soot obtained by burn- 
ing camphor and repeatedly washed with 
alcohol. Triturate 2 av. oz. of this soot 
with 2 oz. of sweet almond oil to a smooth 
mixture, add it to t) av. oz. of melted 
cacao butter, add suitable perfume, and 
form into sticks. Brown or other coloured 
paint may be made hy substituting for 
the black soot other pigments su(;h as 
burnt umber, sienna, oclin‘, rouge, etc?. 

(ireaseproofing: 

To greasejuoof paper to be used for 
packing, give it a coat of tliin size to which 
about 1 or 2 per cent, of ])otassium bicdiro- 
matc has been added. During drying the 
paper should be exposed to the light, which 
will render the glue insolulde, when the 
paper will not only be greaseproof but also 
practicaHy waterproof. 

Gum 

Colourless Gum. — Gum arabic is the 
palest gum that is soluble in water. Buy 
a good quality of gum, and pick out the 
white pie(5cs. If the solution when made 
is not absolutely white, warm it witli a little 
powdered animal charcoal, stirring well all 
the time, then filter through a flannel 
bag until it is clear and bright. It is dilli- 
cult to get rid of every trace of colour, but 
the faint yellow tint may be corrected liy 
adding a tiace of dry washing blue to the 
chalk with which the gum is used; it 
ajipears pale blue when wet, but dries 
snow-white. AVhite dextrine is a colourless 
gum. It is quite soluble in water, and if 
boiled, say, about H lb. to 1 qt. of water, 
forms a thick transparent gum. AVhite 
dextrine may be got at any wholesale drug- 
gist’s, or from gum manufaidurers. 

Dextrine.— Dextrine (sometimes called 
British gum) is a substance formed from 
potato starch by lieating alone, or after 
sprinkling with nitric acid, to a tempera- 
ture of 300° F. to 400° F. If lias the same 
composition as starch, but it 

differs materially from that substance in 


its properties. It is very soluble, even in 
cold water, and forms a viscous and gummy 
solution. There arc two varieties of dextrine 
— ^the white and the brown ; the white 
dextrines contain soluble starch, and the 
brown dextrines contain some glucose. To 
prepare gum for gummed labels, dissolve 
1 part of dextrine in 3 or 4 parts of water ; 
this will form a solution that will not sink 
too much into the paper and will yield a 
layer of gum on the surface when it dries. 
Another method is to mix equal weights 
of dextrine and water, and stir from time 
to time until dissolved. As a preservative, 
add a few drops of carbolic acid. Either 
hot or cold water may be employed, but 
the operation is more quickly performed 
if hot water is used. The cheaper dextrines 
arc sometimes adult('rate(l. 

Dextrine, Clarifying. — A solution of dex- 
trine may be rendered clear, but it is doubt- 
ful whether it could be made quite colour- 
less like water. Add for each pint of 
dextrine solution 4 drachm of alum dis- 
solved in I oz. of water ; shake thoroughly, 
and then add I drachm of washing soda dis- 
solved in I oz. of water ; again shake, and 
allow to stand for a few days. The hydrate 
of alumina precipitated out will carry with 
it the suspcndeci matter and some of the 
colour, leaving the liquid much clearer 
and brighter. 

Gum for Envelopes and Postage Stamps. 
- Dextrine is at present used in Great 
Britain for postage stamps and envelopes. 
Originally, however, gum arabic was ern- 
plo 3 'cd ; this gives a thicker coating and 
is not so soluble as dextrine, and there- 
fore requires to be moistened more thor- 
oughly before it will adhere. 

Ironfounders’ Core Gum. — In some gums 
dextrine forms one of the chief agents for 
binding ; in others, sugar refiners’ refuse ; 
while a few gums have powdered glue as 
the binding material. The following mix- 
ture is largely used : Common coarse 
brown flour refuse 40 lb., gypsum in powder 
16 lb., salt 8 lb., and powdered common 
dextrine 1 lb. Core gum, ready prepared, 
can be obtained at 15s. per cwt., and only a 
small quantity is used at a time (say 2 lb. 
per cwt. of core sand, according to the 
class of work being done). 
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Liquid Gum for General Use. — Liquid 
rum may be made from either gum arabic 
)r dextrine. Gum arabic is more expensive 
,han dextrine, the former costing from Is. 
-,0 3s. 6d. per pound, while the latter only 
•osts about 6d. per pound. Gum arabic, 
lowevcr, goes much farther than dextrine, 
)i*oduces a more viscous solution, a thicker 
•oat on the paper, and holds very tenaciously. 
Dextrine produces a thin solution and a thin 
•oat which does not hold so well, but it is 
piite suitable for thin paper, and for this 
:)iirpose it has been very largely used 
luring the last twenty years. To prepare a 
iquid gum from gum arabic, take 2-J lb. 
)f the gum, say at Is. per pound, add 
I pt. of water, and stir thoroughly with a 
dick from time to time until all the gum 
las dissolved ; if the solution is too thick, 
idd a little water, but be careful not to thin 
t too much ; then strain through muslin, 
idd a few drops of carbolic acid, and bottle. 
\ liquid gum may be made similarly from 
lextrine, using equal ])arts of gum and 
kvater ; this will dissolve in a much shorter 
ime than gum arabic. 

Preserving Gum. — A drop or two of car- 
)olic acid or oil of cloves will prevent gum 
(oing mouldy without otherwise affecting 
t. An ofllce gum j)rcscrvative of German 
■(HJommendation is ca.mphor ; a small 
)ioce of this put into hhe liquid gum gives 
)fE vapours which kill all bacterial geiins 
hat enter the gum bottle, and which 
ire the cause of gum deteriorating in 
itrength. 

Quick-setting Office Gum. — To prepare 
;um arabic to give the best results it should 
)e stewed, says one ,vho has experimented 
n this matter. Place the crystals in a 
hallow saucepan with enough water to 
i little more than cover them, and expose 
0 a gentle heat until the gum is softened 
s^ithout being burnt. Then add more, 
it her warm or cold, water until the desired 
hinness is obtained, transferring to a 
ui table vessel. If cold water is used some 
tirring will be required. Gum prepared 
n this way will be found to be very adhesive, 
nd if applied to labels, etc., will stand re- 
vamping when the labels are wanted. Gum 
Jottles should be well corked ; a little vase- 
ine will prevent the corks sticking. 


Gum Thus (see Turpentine, Venice) 
Gumming: 

Gumming Labels to Glass and Iron. — A 
gum for this purpose may be made by 
agitating gum tragacanth in water until 
dissolved, and then adding a solution of 
gum arabic, afterwards filtering. Add a 
quantity of glycerine equal to that of the 
gum arabic solution ; the glycerine should 
contain just a trace of oil of thyme or cloves. 
If necessary, dilute with water, and the 
gum is reacly for use. 

Gumming Paper to Glass. — Strongly ad- 
hesive gum, fit for sticking paper and glass 
together, can be made by adding 2 or 3 
paits of aluminium sulphate dissolved in 20 
parts of water to 230 parts of gum arabic 
solution. 

Gun 

Blueing Gun Barrels. — Before the process 
of blueing is begun, the ironwork of the gun 
should be polished on emery bobs of dif- 
ferent degrees of fineness in ordej: to remove 
all file marks. The flat parts are stick- 
polished, and then burnished with a hard 
stick burnisher. In large gun factories 
dead-level polishing is effected by lapping 
on a revolving leaden surface plate with 
emery and water ; the bobs and laps are 
driven by steam power at about 2,500 
revolutions a minute. In small gunshopa 
the bobs are run on a foot lathe. The iron- 
work intended for blueing must also bo 
burnished after it has been polished. The 
burnishing closes the grain of the iron, and 
the work has a high gloss ard a deep colour 
when finished. The polishing bob is of 
wood from 10 in. to 15 in. in diameter, 
around whicli a layer of buff leather is glued ; 
the surface of the leather is coated with 
emery powder by means of glue ; the emery 
coating must be constantly renewed. Several 
bobs, of different degrees of fineness, must 
be kept ready at hand to be changed as re- 
quired. When the work is polished it is 
engraved if desired, and then case-hardened 
or blued. This is done by placing it in a 
pot in which sufficient animal charcoal has 
been put, so that all the work may be well 
covered. The pot is then set on a bright 
but slow coal fire until the whole is of a dull 
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red colour, and the work is left in it from 
an hour to an hour and a half. After 
some practice an operator can tell when 
the work is ready to’ be taken out. It is 
then plunged into cold water, which makes 
the surface quite hard. If bone dust, to 
make the animal charcoal, cannot be ob- 
tained, old shoes burnt to powder will be a 
good substitute. The blue colour is pro- 
duced by heating the work in a pan or pot 
of well-powdered vegetable charcoal, taking 
care that the work to be blued is well 
covered with the cha’rcoal. The work will 
change colour repeatedly during the pro- 
cess, from a light straw colour to a dark blue 
— which latter shade it receives in from 
twenty to thirty seconds, according to the 
size of the article. ITie barrels of guns 
and rifles in whicdi cordite has been used 
should be cleaned with a wire gauze pull- 
through, and then with sweet oil. This will 
remove any foulness. Guns not in use 
should be kept in a dry place. 

Bore ** of Shotgun. — The “bore” of a 
shotgun is thus explained by the “Scien- 
tific American.” Anyone who is familiar 
with modern rifles and heavy ordnance 
might think that the word “ bore ” here 
was used as a unit of length, as when it 
is said that bO-calibre G-in. rifling is 25 
ft. long, or fifty times the calibre (diameter 
of the bore) in length. But, as a. matter of 
fact, the term “ 10- bore,” “ 12-bore,” etc., 
when applied to shotguns, does not indicate 
length, but always refers to the diameter' of 
the bore. In the days of our forefathers, 
when rifle balls were splieiical, and h r.g, 
cylindrical, (loriical-lioaded bullets and riil(.d 
barrels were undreamed of, the gunsmith 
adopted a curious but convenient method 
of designating the gauge or diameter of 
the bore. He expressed it by stating 
how many bullets, of a size that would fit 
a particular musket, would go to make a 
pound. Thus, a 10-bore musket would 
be one of such a bore that ten of its bullets 
would go to make a pound weight ; a 16- 
bore gun would be one whose bullets would 
run sixteen to the pound, and so on. Hence 
the anomaly that the larger denomina- 
tion musket ha^s the smaller bore. Although 
the day of the spherical bullet has long passed 
away, and the only smooth bore remain- 


ing is the shotgun, the old method of desig- 
nation has been retained. 

Browning Figured or Twist Gun-barrels. — 

Browning gun-barrels is a somewhat dirty 
and by no means pleasant process ; it is 
simple enough, although requiring great care. 
On no account must anything of a greasy 
nature come in contact with the barrels dur- 
ing the work; even one’s hands should be 
carefully washed. A small piece of Turkey 
sponge (piite free from grit, some clean 
rag, and a small quantity of whiting are 
required ; also, if possible, a scratch-brush, 
though if this cannot be obtained a piece 
of scratch-card can be used instead. The 
browning mixture is as follows : 1 oz. of 
muriatic tincture of steel, 1 oz. of spirit 
of wine, oz. of muriate of mercury, J oz. of 
nitric acid, J oz. of blue vitriol, and 1 qt. of 
soft water. A quarter of the above quan- 
tities is quite sufficient to mix up at once, 
and if kept well corked will last for a con- 
siderable time. In mixing the ingredients, 
the nitric acid should be put in the bottle 
first, and half the required quantity of 
water added ; the other ingredients can 
then follow, the balance of the water being 
put in last, and as soon as the mixture is 
dissolved it is ready for use. To prepare the 
barrels for browning they must be made 
bright with emery cloth, F being about the 
best to start with, finishing with 0. If the 
rust is eaten in they will require to b(. 
smoothed, and possibly “ struck up,” as it 
is termed in the gun trade. But this is a 
matter outside the scope of the present 
article. To clean the top and bottom 
ribs, shape a flat piece of cork to fit them, 
cover it with a piece of emery cloth, and 
move it briskly up and down in a straight 
line, taking care not to run over the edges 
of the ribs. As soon as the barrels ar(‘ 
polished they must be wiped down with a 
cloth, after which they should be plugged 
alternately at the muzzle and the breech 
with clean corks. The other sides should 
have wood plugs 10 in. long, 4 in. of which 
should enter the barrels, the outer part being 
used to hold the barrels by when coating 
and scratching them. A small quantitv 
of whiting must now be mixed with water 
to the consistency of cream and rubbed all 
over the barrels and left till it dries, when 
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it can be either brushed off or rubbed off with 
M clean rag. The object of the whiting 
is to remove all grease from the barrels. 
These must now be coated lightly with 
the browning mixture, a piece of sponge 
being dipped into this and squeezed 
])ctween the thumb and fingers before 
l)cing applied, so as not to give too heavy 
a coat. The sponge is drawn up and down 
the barrels, care being taken that they 
are not coated twice over. After coating, 
the barrels are left about five hours, and 
then scratched with the scratch-brush or 
card, care being taken to remove all rust ; 
after this they must be rubbed down with 
the clean rag, and recoated as at first 
with the sponge. They can now be left 
six or seven hours, when the same process 
must be gone through, this being after- 
wards repeated daily for four days, when, 
after rubbing with the rag, a kettlcful 
of boiling water must be poured all over 
the barrels. Then rub them well down 
with the clean rag, and when about half 
cold scratch them very lightly to polish 
them, and then oil them with neat’s-foot 
oil outside and in, after removing corks 
and wooden plugs. The twist in the 
barrels should begin to show very plainly 
on the second day. Old linen rag, well 
washed in soda water to remove all grease, 
is the best to use, and rain or soft water is 
preh^rable for scalding the barrels with. 

Browning Military Rifle Barrels. — In pre- 
paring steel or plain iron barrels for brown- 
ing, whether for military or sporting pur- 
poses, the same plan is adopted for making 
them bright as given for twist barrels above. 
The first thing now to do is to boil the 
barrels in a strong solution of soda and 
water, about IJ lb. of soda to the gallon, 
for twenty minutes ; this is done to remove 
the grease. After taking the barrels out 
of the soda water, wash them in clean warm 
Avater, and wipe them with a clean rag. 
When cold, coat them with the following 
mixture, rubbing it well in : ^ oz. of 

nitric acid, 2 oz. of spirit of wine, 3 oz. 
of spirit of nitre, dj oz. of tincture of 
steel, I oz. of blue vitriol, J oz. of corrosive 
sublimate, and 12 oz. of spring water. 
The quantities given are sufficient for 
browning sixty barrels, if used carefully. 


The barrels must now be left to stand all 
night. Usually, in a gunmaker’s shop, a 
drying room is fitted up for this purpose, 
with a small box stove in the centre, as 
the room requires to be heated to about 
80^^ F. to dry the barrels properly, so that 
they may receive two (;oats each day. 
At the same time, an old case lined with 
tin, placed near the fire in a warm room, 
can be made to answer the purpose when 
two or three barrels only are required to 
be browned. On the second day scratch 
the barrels off with scratch-card if dry. 
It can easily be ascertained whether the 
barrels are dry or not ; if dry, the rust 
will fly off quickly when the scratch-card is 
applied ; but if not dry, the rust will adhere 
firmly, and the barrels will present a streaky 
appearance. As soon as they are scratched 
off the barrels must be recoated, and left 
till late in the afternoon or evening. They 
must now be boiled in clean soft water for 
twenty minutes, and, after taking out of 
the boiling water, must be left till cold, 
then recoated lightly and allowj?d to stand 
till morning. On the third day the same 
process must be repeated. So, too, on the 
fourth day, except that, after boiling and 
scratching, the barrels must be immersed 
in hot water, and, when nearly cold, oiled 
inside and out with neat’s-foot oil. The 
barrels should always be cold before boiling ; 
the same water can be used for boiling all 
through the process, being replenished as 
evaporation takes place. A boiler can easily 
be made with a few sheets of tin-plate. 
The Avooden plugs for holding the 1)arrels can 
always be removed when scalding them, 
the water being allowed to flow through 
them ; and it must be perfectly under- 
stood that nothing of a greasy nature must 
come in contact with the barrels while they 
are being browned. Turkey sponge should 
be used when coating the barrels. 

Cleaning Guns and Rifles. — The “ Bazaar ” 
says that it is most important that the 
weapon be properly cleaned as soon after 
its day’s work is done as possible. Although 
more expensive, a wood-covered steel rod is 
far better than a common brass rod or pull- 
through. Jointed hardwood rods are made 
for shotguns, and are very handy. There 
are several ways of cleaning the barrels. 
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Some prefer a slip of flannel threaded through 
a loop in the cleaning rod. Others recom- 
mend washing out small-bore rifle barrels 
with boiling water and a bristle brush. If 
the water is hot enough to leave the barrel 
dry when the operation is over, it may 
answer very well ; but it is not a pleasant 
process, csj)ccially if the barrel is foul with 
the residue of black powder. Another 
method is to use cotton-wool or tow wound 
round the jag of the cleaning rod ; and a 
small piece of cotton-wool, pushed through 
from the breach end, is a good way of begin- 
ning. Care should be taken that it is not 
larg(j enough to get jammed. After the 
interior of the barrel is briglit and clean, 
it can be tested by a piece of white cotton- 
wool wound round the jag not becoming 
soiled when })ushed through — the cotton 
should be well smeared with vaseline and 
pushed and pulled through several times. 
Too much wool should not be wound on, 
or it will not leave enough vaseline behind it 
to protect the barrel from rust. If an 
expensive small-bore rifle were to be put 
away for any length of time, it would be 
economy to fill the barrel with vaseline, 
and so cflectually ])revei\t the rifling from 
becoming damaged by rust. 

Greasing Gun Felt Wads. — A mixture 
of equal 2 )arts of tallow and beeswax is 
made by heating the ingredi(‘nts till they arc 
thoroughly iiicoiqiorated. The wads are then 
dipped in the mixture when cool and rubbed 
with non-absorbent cloth. Some makers 
well grease some sheets of good hard tough 
felt, and punch out the wads by cutters 
fixed in a press. 

Gun-barrel Preservers. — A rod wrapped 
in llaim(‘l and soaked in oil may be placed 
in each barrel when a gun is not in xise. 
The rod is known as a barrel preserver, 
and is very good if made to fit the inside of 
the barrel. It must be w(‘ll saturated with 
either olive or neat’s-foot oil, and requires 
removing and re-oiling about every four 
months. It will not cause the barrels to 
become honeycombed. A.fter use, wash 
the barrels out with warm water, and oil 
them while still warm. 

Renovating Interior of Rifle Barrel. — 
Below is explained how to clean the interior 
of a saloon rifle wdiich has become coated 


with lead. Bend a length of stojit iron wire 
to form a slot, in which a piece of rag may 
be wound tightly. Dip this into oil, and 
then into flour emery, and work it up and 
down the barrel till the lead is removed. 
If this fails, get J lb. of fine steel needle 
wire, and wrap it round two 3-in. wire nails 
driven, 3 in. apart, into a board. When 
enough has been wrapped so that, bunched 
up together, it will go into the barrel easily, 
bind it round with fine copper wire, leaving 
a loop at each end about J in. long. Cut 
through the end of one of the loops with a 
pair of nippers, and bend outwards all the 
free ends, like a sweep’s brush ; then attach 
the other loop to a length of strong wire 
and pull the steel brush repeatedly through 
the barrel until the lead is removed. To 
clean a rifle after ordinary practice, send 
down a piece of clean rag, followed by an 
oil rag ; if this is insufficient, use hot water 
and soda. Neat’s-foot oil, free from water 
and impurities, is the best for guns. 

Guttapercha 

Guttapercha is the coagulated juice of 
an evergreen tree growing in many places 
in the tropics, but principally in the jungles 
of the Malay peninsula and archipelago. 
It is softened with heat, and is practically 
inelastic. It is soluble in ether, chloro- 
form, benzol, bisulphide of carbon, and 
turpentine. Its chief use is as an insulation, 
as a substitute for leather, and as an ingre- 
dient of a great number of useful cermuits. 
Raw guttapercha enters commerce in an 
adulterated form, foreign matters having 
been added by native labourers for the pur- 
j)osc of making it wiugli heavier. There are 
two methods of treating raw guttapercha for 
removal of the impurities. The gutta may 
be softened in water at a temperature of 
about 50° C., and is then rolled out into a 
band by iron rollers, the top roller being loose, 
so that aiiy stones or hard bodies raise it 
and pass through. The stones, etc., are 
then picked out and the gutta strips folded 
into loose blocks, which are treated in a 
cylinder, and on emerging are cut into shav- 
ings by two revolving wheels. Or the gutta 
is placed in boiling water and then brought 
between two cylinders ; the inner one revolves 
and, being covered with sharp teeth, tears 
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the gutta to shreds, which arc carried away 
by water flowing between the cylinders. 
The shreds are softened in hot water, and the 
mass is kneaded in a machine in which are 
two or more revolving rollers covered 
with blunt spikes. The materials used 
1o harden and colour guttapercha arc 
orange or red lead, chrome, vermilion, yellow 
ochre, sulphur, caoutchouc, gypsum, and 
rosin. Guttapercha, when pure, just floats 
in water, with nearly all its volume under 
i he surface ; its specific gravity is *96285 
or *99923, according to two differing authori- 
ties. Guttapercha can be made into a 
horny substance by cutting it into shreds, 
dissolving these in carbon bisulphide, and 
then adding and stirring in a tenth as much, 
by volume, of chloride of sulphur. Thus 
treated, boiling water will not soften it 
again. Exposure to the fumes of chloride 
of sulphur or immersion in a bath of carbon 
bisulphide containing one tenth its volume 
of chloride of sulphur will also cure gutta- 
percha. The dipping must be done by stages, 
the length of the time it remains immersed 
being increased gradually, or it will dis- 
solve instead of hardening. 

Bleaching Guttapercha. — To bleach gutta- 
percha, dissolve it in twenty times its weight 
of boiling benzine, and add plaster of the 
best quality to the solution, shaking from 
time to time. In a few days’ time the plaster 
will have settled to the bottom, carrying 
with it the impurities soluble in the benzine. 
Decant the liquid and introduce it in small 
portions ii^to a vessel c.ontaining double its 
volume of' 90 per cent, alcohol, stirring 
eontinually. During this operation the 
guttapercha precipitates in the form of 
a perfectly white paste-like mass. The 
drying of the guttapercha thus purified re- 
quires several weeks’ exposure to the air ; 
this may be accelerated by triturating it in 
a mortar, and removing from it the water 
that separates. 


Difference between Guttapercha and Rub- 
ber. — These two substances are constantly 
confused. A standard work on the sub- 
ject shows the difference by means of the 
following comparison in double columns : 


INDIARUBBER. 

(Gum elastic.) 

Raw rubber is soft 
and malleable when 
heated, but is still 
clastic within a 
certain range of 
temperature. 

Acted on by air, be- 
comes viscous. 

Chief applications arc 
in the sulphur- vul- 
canised condition. 


GUTTAPERCHA. 

(Gum plastic.) 

In boiling water, be- 
comes plastic and 
malleable, and if 
then shaped, pre- 
serves its form 
when cold. 

Acted on by air, be- 
comes brittle and 
resinous, but not 
so quickly as rub- 
ber. 

Will not combine 
or inti m a t c 1 y 
mix with sulphur. 


Guttapercha Cement.- -This is used for 
a multitude of purposes. When required 
for patching leather boots, dissolve in 5 
parts (by weight) of carbon bisulphide and 

10 parts of oil of turpentine, 2 parts of 
finely shredded pure guttapercha and 2 
parts of finely powdered Syrian asphalt. 
When cold, the mixture should be of the 
consistency of honey, and it may be neces- 
sary to boil it to attain this consistency. 
In using the cement, previously remove all 

011 from the parts to be joined by applying 
benzine. Ordinary guttapercha solution 
or cement is made by dissolving gutta- 
percha in bisulphide of carbon. The vessel 
should be frequently shaken. The solution 
may be bleached, if desired, by filtering 
through animal charcoal. 

[ Guttapercha Soles (se^i Boots). 

Gypsum {see Plaster = of = Paris) 



H 


Hammers 

The variety of hammers in use in the arts 
and crafts is very large, l)iit this does not 
much concern the handyman, who can get 
on very well with one or two woodworker’s 
liammers, although the addition of an 
engineer’s hammer would frequently be. 
found of advantage. Three good hammers 


ball pene (Fig. 38b), the cross pene (Fig. 
390), and the straight pene (Fig. 391). 
Sledge hammers hardly interest the handy- 
man, but it may be said that about three 
types are in common use — the double-faced 
hammer (Fig. 392), and the cross pene and 
straight pene hammers, corresponding to 
Figs. 390 and 391, but having one pene as 
in Fig. 392. 



Fig. 386. — Exeter or 
London Hammer. 


Fig. 388. — Adze-eye 
Claw Hammer. 


Fig. 387. — Warrington 
Hammer 


are the Exeter or London pattern (Fig. 38(1), 
the Warrington (Fig. 387), and the adze- 
eye claw hammer (Fig. 3<S8), the last named 
being a very useful tool in the home. Ham- 
mer heads are of iron with steel faces (penes). 
A light hammer for general use is a mistake ; 
more blows are ri'quirod, and it tends to 
disfigure the work. Engineers’ hand ham- 
mers are of thre(j principal kmds, the dif- 
fertmee between them consisting chiefly 
in the shape of one pene. There are the 


Corrugated Handles. — Corrugated handles 
of hammers help to keep the hand from 
slipping, cs])ecially when striking hard 
blows and nailing in awkward places. The 
ridges are made by turning the handles in 
the lathe, or they could be cut with edge 
tools or rasp, and smoothed with glasspaper. 

Fixing Hammer Heads to Handles.- 
The best way of fixing a hammer bend 
is to use one with an eye or opening shaped 
as shown in the sections (Figs. 393 and 
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o94), the hammer head being secured with 
a. single wooden wedge as shown in Fig. 395. 
Sometimes a loose hammer head can be 



Fig. 389,— Ball Pene Hammer. 


tightened by driving in a few short, stout 
nails beside the wedge, or by soaking all 
night in water. It is a good plan to fix 
wedges by means of two wire nails (driven 
into holes previously bored for their recep- 
tion), as shown in Figs. 39() and 397. 

Hardening Hammers {see Hardening and 
'i’empering). 

Soft-pened Hammers. — 8oft-pened ham- 
mers for driving keys and other work should 
be faced with Eabbit’s metal or lead in pre- 
ference to copper, which gets harder the 
more it is used. A lead hammer, which 
will not get out of shape, can be made 
with a piece of copper pipe of suitable size ; 
drill a hole in one side of it, and lit with a 
handle, and then fill in tli(' hollow of the 
copper pipe with lead. Even better than 
the lead hammer arc hardwood blocks on 
end ; in use they arc ])ut against the part 
to be driv(‘n, and theji are struck with a 
laimmer. Blo(*ks about 5 in. stpiarc and 
3 ft. long can be used for driving the stub 
ends of keyed-up connecting-rods on large 
engines back and forth. 

Hands 

Saving the hands from dirt is a great 
thing to many people engaged in engineering 



Fig. 390. — Cross Fene Hammer, 


work and the like. Ordinary vaseline will 
be found a protection against dirt and grease ; 
a little rubbed into the hands each morning 


and noon is mucdi better than using any 
dirt remover. The vaseline works into the 
pores of the skin, forming a coating which 



Fig. 391. — Straight Pene Hammer. 


is impregnable to any dirt. This is washed 
off at night, using soft water and a good 
“ ivory soap ” lather. After a thick lather 
is obtained, dip th(i hands in corn-meal, 
bring them together, and then well rub the 
meal into the crevices of the hands and 
fingers. For the callous places on the fore- 
finger, a cake of scouring soap, rubbed on 
lightly, is nec(‘ssary. The above is the 
result of an engineer’s experience as contri- 
buted to an American technical paper. 

Cleaning Grimy Hands. — For cleaning 
grimy hands soib^d by working with ma- 
(diinery, etc., the following metlu^d has been 
recommended, in the morning, wash in 
warm water, using a stiff brush, and apply 
glycerine. Again ajiply two or three- times 
during the day, washing an hour or so 
afterwa,rds, and using the brush. Usually 
in the course of forty-eight hours the hands 
are clean. Another ])lan is to apply a wa,sh 
solution of li((Uor sodm or potassm, and wash 
in warm water, using a stiff brush, as before. 
Finally, wash the hands, rubbing them down 
with a piece of pumice or infusorial earth. 
There arc soaps nuuhi especially for this 
purpose, similar to those for use on wood- 
work, etc., in which infusorial earth, or a 



Fig. 392.— Double-faced Sledge Hammer. 


similarly sharply comminuted matter, is in- 
corporated. The following is a recipe for 
removing dirt from the hands, arising from 
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working among salts : — Dilute hydrochloric 
acid (spirit of salt), 1 part acid to 2 parts 
water ; this is a good reagent, but if any 




Figs. 393 to 396. — Diagrams showing Best Method 
of Fastening on Hammer Head. 

recent cuts arc touched it will make them 
smart. 

Removing Aniline Stains from Hands. — 

To remove aniline stains from the hnnds, 
washing with ammonia water is often 
effectual. For more obstinate stains, first 
use ji little bleaching j)owder and then 
strong alcohol. When the hands have 
become begrimed with llu^ stain, aj^jily 
liquor potassa) for a moment, plunge the 
hands into soft warm water, and rub with 
a stiff brush, care being taken to avoid 
making painful sores. Or K^peatedly apply 
the liquid, very much diluted, to the backs 
of the fingers and around tlui nails, and 
thus save the scrubbing. The palms of 
the haiids can stand stronger applications. 
Methylated spirit, a vsolution of pearlash 
in water, or dilute hydrochloric acid, may 
also be used. 

Removing French-polish Stains from Hands, 
— ^For general purposes there is nothing 
better for cleaning the hands than a piece 
of soft soap, some fine sand, and plenty 
of warm water. To remove french polish, 
use a little methylated spirit and for Bis- 
marck brown * or dye stains, use hydro- 
chloric acid diluted with throe times its 


volume of water ; wash the latter off 
thoroughly before soaping, and do not 
let it get near bruises or cuts, or it will 
make them smart. 

Removing Leather Stains from Hands. 

— Wash the hands well in soap and water, 
warm, and then wash again in clean warm 
water ; h^f dry on a towel, and pour a 
little weak oxalic acid into the palm and 
rub it well in where the stains show most. 

Removing Nitrate of Silver Stains from 
Hands. — A solution of iodine in ammonia 
water can be used, but nitrogen iodide, a 
powerful explosive, may be formed. A 
safer solution is made by dissolving o 
parts of iodide of potassium in 10 of water, 
adding 2 of iodine, and then sufficient 
water to make 100 parts. This is kept 
in a wcll-stoppcrcd bottle, and when in 
use is applied to the stains, thus forming 
silver iodide. To remove this, a 10 per 
cent, solution of caustic soda is applied. 

Removing Pyro Stains from Hands.— 
Whether anything will completely remove 
pyro (pyrogallic acid developer) stains, 
if they arc very deep, is exceedingly doubt- 
ful. Keep the pyro well preserved with 
potassium metabi sulphite, and use plenty 
of sodium sulphite in the developer. Light 
stains may be removed if treated whilst 
still wet with a 5 per cent, solution of hydro- 
chloric or citric acid. This only bleaclics 
tlie stain, as may be proved by plunging 
the fingers into soda-water, when the stain 
returns. The fingers should therefore be 
well washed in plain water after the acid. 
Tliiocarbamide is good for removing pyro 
stains. A method that can be tried is 
to dip the hands in a strong solution ol 



Fig. 396. Fig. 397. 

Figs. 396 and 397. — Wedges in Hammer Handle 
Fixed with Nails. 


chlorinated lime and then rub the stains 
with a large crystal of citric acid."'' Alter- 
nate these processes until the stains are 
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removed, and then rinse the hands in 
\vater. 

Removing Silver Stains from Hands. — 

To remove silver stains from the hands or 
clothes, use a solution of 1 part of mercuric 
chloride and 1 part of ammonium muriate 
in 8 parts of "water. 

Removing Tanning Stains from Hands. — 

There is not any way of removing tanning 
stains ; a wash with carbonate of soda or 
dilute ammonia, and then with dilute sul- 
phuric acid, may do something, but pre- 
vention is better than cure. A pair of 
tight rubber gloves might do for keeping 
the liquor out. The partial tanning that 
(he skin of the hand is subjected to cannot 
be removed without destruction of the 
skin. Before beginning work in the morn- 
ing, warm the hands, and rub them well 
all over with tallow ; the greasincss of this 
should keep the liquor out. To keep the 
hands soft, rub them, after work, with a 
lotion made by shaking olive oil with lime- 
water ; this is an excellent thing when 
the hands are hard and sore. 

Removing Tobacco (Cigarette) Stains from 
Hands. — A solution of chloride of lime 
(bleaching powder) might be tried, but it 
is very doubtful whether any K'agent 
will remove the stain. Such stains are 
extremely difficult to remove when on the 
surface only, but the smoke from cigarettes 
penetrates the skin and stains it yellow 
right through. 

Removing Wire Stains from Hands. — 

'Fo remove from the hands stains caused by 
handling wire that has been dipped in 
spirit of salt and lime, rub the hands with 
a weak solution of acetic acid or citric acid. 
The hands can be softened by mbbing with 
neat’s-foot or olive oil every night. The 
handling of the wire leads to the hardening 
of the skin, and it will not be possible 
to get the hands very soft. 

Sweaty Hands.— Sweat y hands arc a 
great trouble to metal workers, the sweat 
causing brown stains on bright work. 
Sweating of the hands can be prevented 
to some extent by rubbing them with 
olive oil ; this would prevent the action 
of the sweat on the bright metal parts 
to be handled. Another plan is to have 
at hand, while working, a box of fuller’s- 


earth, French chalk, or light magnesia ; 
in this, dip the hands when they become 
moist. The powders mentioned are rapid 
absorbents and will keep the hands quite 
dry. 

Hardening: and Tempering: 

Steel is hardened by raising to a cer- 
tain temperature, and then quenching 
rapidly. The minimum temperature neces- 
sary will vary with the steel. Only very 
special steels can be hardened by quenching 
from a low red heat. A bright red heat 
is usually necessary with every-day tool 
steels. Within limits, the resulting hard- 
ness will be greater as the temperature at 
which the steel is quenched is higher. The 
quenching must be rapid, though it need 
not be instantaneous. Slow cooling in- 
creases softness, not hardness. The greater 
the speed of quenching, the greater (within 
limits) wdll be the hardness obtained from 
a given temperature. Sudden quenching — 
no matter how sudden, if only uniform—' 
will not crack sound steel ; but unequal 
quenching will strain it heavily, "^and may 
possibly crack it. Articles like machine 
moulding-cutters, therefore, are liable to crack, 
as their sharp rc-cnt('ring angles are so 
many weak places. Articles in which there 
are sudden changes of thickness must always 
be heavily strained on quenching, as the 
thin parts (besides being liable to be the 
hottest) get cooled and shrink, while the 
neighbouring thick parts are still expanded. 
For delicate articles, therefore, it is desir- 
able to rc'duce the rapidity of quenching to 
a minimum, and then the initial tempera- 
ture must b('. Increased to correspond 
(1,450° F. quenched in water, and 1,020° F. 
quenched in oil, would give nearly similar 
hardening results). Using an oil bath in- 
stead of a water bath, quenching in tallow, 
and sometimes even quenching in melted 
lead, arc methods employed to give (ffiect 
to this principle. The use of melted lead 
may seem curious ; but what is necessary 
is not to carry the steel rapidly from a 
certain high temperature to the temperature 
of the atmosphere, but to carry it rapidly 
from a high temperature to a temperature 
below a critical point. The modifications of 
hardness that can be produced by vary*- 
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ing tempeniture and speed of quenching 
have tended to the practice of what is 
known as “ hardening and tempering ” at 
one oj)eration — whicli is really hardening 
to so mild a degree that tempering is un- 
necessary. This is not to ])c recommended 
except for very small articles, such as 
watchmakers’ di’ills, etc., where separate 
hardening and t(‘mpering are almost imprac- 
t i(;al)le. In ordinary practice the rule should 
li(^ : First get the most perfect hardness ; 
th(‘n temper or modify this hardness by 
uniform reh(‘ating to a temperature be- 
tween F. and hOO" F., according to 
the pur])ose of the tool. If a place is bright- 
eiK'd before the reheating, the desired 
temperature cjin be judged l)y the change 
of colour. For moulding-cutters, a dark 
bronze tending to blue is suitable. When 
the desin^d bmiperature is reached, the 
luxating must be instantly arrested. Tlie 
article can Hum be (piickly cooled or left 
to get cold by itself ; it will make no differ- 
ence. 

Case-hardening. — Generally, only iron is 
case-liardened, but steel, if it is mild or 
made by the Jlessemer process, is also 
suitable. Any articles of good iron can be 
cas(i-ha,rdencd, but the hardening penetrates 
only skin-deep. There is no occasion to 
temper the iron at all after case-hardening, 
and any parts of the objects can l)e rendered 
hard, leaving tlu! other parts in their normal 
condition. An ordinary fire will furnish all 
the heat refjuired. The hardening com- 
pound is made as follows : T’ake equal parts 
of prussiate of potash, sal-ammoniac, and 
common salt ; pulverise, and tlioroughly 
mix. First make the iron hot, and spread 
the compound over the part to l)c made 
liard ; again put tlie iron in the fire and 
fuse the ])owder, allowing it to run all over 
the parts to be case-hardened. Up to this 
stage the metal should be heated to only 
a moderate extiuit — sa\', just bordering on 
red heat. The compound may be applied 
s(‘veral times ; the more ])ut on, to a cer- 
tain extent, the deeper will be the harden- 
ing. This is a detail which practice alone 
will enable one to determine. Having 
thoroughly minted a (piantity 'of the powder, 
and allowed it*to soak in at a dull-red heat, 
raise the temperature to that required for 


hardening steel (a full blood-red), and i 
quench the article in cold water. The sur- ' 
face which has been operated on by th(‘ 
hardening powder will now be as hard as 
hardened steel, wdiilst that part which ha.< ■ 
not had any powder applied to it will be 
as soft as before. This is the most simph' 
process, and will be found very easy to 
perform. Prussiate of potash by itself will 
e:ffcct the hardening, but the compound 
mentioned above is better. Practice will 
enable one to judge the exact quantity of 
powder required to produce the desired 
effect. 

Case-hardening Large Wrought-iron | 
Work. — Large wrought-iron forgings of per- 
haps irregular shape require to be treated 
in a manner different from the above. They 
are box-hardened in the following manner 
For the heaviest work, cast-iron boxes of 
circular form with cast-iron covers ar{‘ 
used. They arc of sizes suitable for tlu^ 
work in hand, ranging between 1 ft. and 
2 ft. () in. in diameter. For small work, 
tubes of wrought iron or old })ulley bosses 
arc used. The bottom of the box is covered 
with a thick layer of the hardening material, 
which may consist of bone dust, leather 
clippings, hoofs mixed with salt, or 
charcoal ])owder. Care must be taken to 
give the forgings good support among the 
material, so that they shall not become 
distorted by their own weight while at c, 
red heat. When the box is filled with 
alternate layers of metal and of material, 
the cover is put on and luted with fireclay 
to make it nearly air-tight. It is essential 
that air be excluded. Then it is placed in 
a fire, or, preferably, in a reverberatoTv 
furnace, for from ten to tliirty-six hours. 
The time during which the box is exposed 
to the heat of the furnac.e mainly regulates 
the depth to which the metal will be hard- 
ened. The chemical activity of the hard- 
ening agents, however, influences the result. 
The addition of powdered yellow prussiate 
of potash is often an improvement. Tlie 
forgings arc turned out into cold water, 
and arc thus hardened to a depth whieli 
ranges from -Ur in. to nearly J in. But in 
the same forgings the depth of the hard- 
ening will not be quite uniform. For ligld 
articles, of course, a mere film of surface 



HANDYMAN^S ENQUIRE WITHIN 


285 


hardening is enough ; for heavy work, the 
:.teely casing should penetrate to nearly 
i in. Since hardening distorts the work, 
the minimum amount of penetration that 
is consistent with the purpose for which 
t he forgings are required should he imparted 
to them — ^\r in., or a hare in., may be 
fa ken as a good average. The distorted 
outlines have to be corrected with an emery 
wheel or with emery paper. 

Cast Steel Hammer, Hardening. — To 
harden the faces of a cast-steel hammer 
that is several pounds in weight, make the 
liammer red hot all over, then grasp it 
with a pair of tongs through the eye ; slack 
one face of the hammer for about IJ in. 
up until quite cold in water, then slack 
the other face for th(*> same distance up, 
thus leaving the centre of .the hammer hot 
to bring the faces to the right temperature 
for hardening. When the faces are cooled 
out, rub tliem bright with sandstone, and 
when they are of a deep straw colour cool 
them alternately in the water to arrest 
the softening process, and so continue until 
there is not sufficient heat in the centre of 
the hammer to make any difference to the 
faces, liy this means the faces will be 
liardcncd and the eye of the hammer left 
soft. If there is not sufricient heat in the 
centre of the hammer to bring the faces to 
the desired colour, a piece of hot iron should 
he placed through the eye. 

Masons’ Chisels, Hardening. — In fire- 
sharpening tools of cast steel, great care 
should be taken to hammer all sides alike, 
for if one side is hammered more than 
M no thee it will have a tendency to spring 
in hardening. Again, steel, when being 
hammered, should he treated as hot^ as it 
will stand until finishing, and should be 
hammered until almost black hot, as it 
sets the grain finer, and gives the tool a 
l)etter edge ; care must be taken that the 
steel is not over -heated or burnt, as the 
(iiitting edge is then spoilt. I^he tempering 
of masons’ tools will depend on the hard- 
ness of the stone they have to cut. In 
l>ractice, the smith judges of the temper 
by the colour assumed by the bright steel 
when heated. This colour undergoes a 
series of changes as the temperature rises, 
and is a sufficient guide in tempering to the 


required hardness. The most highly tem- 
pered steel is of a pale straw colour, this 
passing in succession through yellow, brown, 
purple, and blue, the last named being 
softest. To temper the tool, the steel is 
reheated to a cherry red, and the cutting 
edge gently immersed for a second into 
cold water, and removed ; it is then rubbed 
bright with a piece of gritstone until the 
required colour comes down, or shows itself, 
when it is plunged into cold water and left 
till cold. 

Mill Bills or Picks, Hardening and 
Tempering. - Mill bills cannot be tempered 
all alike, owing, no doubt, to the different 
qualities of steel used. For instance, some 
will only stand when cooled right out in 
water and not l(‘.t down at all, whilst others 
require to be let down from the lightest 
of straw colour to a deep blue. When 
making new mill bills, it is well to use a 
good brand of ordinary cast steel ; then 
the bills, when liard(‘n(‘d and let down to 
a medium straw colour, stand all right. 
When making tools of this doscri])tion, the 
following points sliould ho borne '‘in mind : 
Do not over-heat the steel ; do not liammer 
it out at too low a heat ; and when dipping 
to harden, lie sure to }uiv(*- the part that 
is to be tempered of one uniform heat 
before plunging it in either water or oil. 

Reamer, Hardening. — To liardcm a long 
reamer without warping, grip it in a pair 
of tongs and suspend the reamer and tongs 
by means of a string twisted tight. When 
the reamer is heated j>r()])erly, hold it — 
suspended perpend icuilarly by the string in 
one hand, jire venting it from turning with 
an implement lield in the other — over the 
tub of cooling fluid, and when all is ready, 
let go, allow it to revolve rapidly, and 
dip at the sanif^ instant. Reamers, taps 
or any tool hardened in this way will be 
pracitically straight, says a eorrespoiident 
of the “ American Machinist.” 

Springs, Tempering. — The springs should 
be raised to an even red heat, not too high, 
to ])revent any risk of cracking, and then 
quenched in lukewarm water. They should 
next be placed in a hndle containing suffi- 
cient tallow to cover, which should be heated 
till the tallow burns, and then allowed to 
cool out. A small spring may be tempered 
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by heating to a cherry red and plunging in 
cold water. Then hold it over a small 
fire until warm, and cool with tallow, 
burning oil the tallow over the fire, finally 
cooling in water. The following is a method 
which has been given for tempering revolver 
springs. Heat the springs to a cherry red, 
and plunge in linseed oil. Then hold the 
spring over the lire, and allow the oil to 
bnrn away ; this should be rc'peated three 
tim(‘S, and draws the temper as desired. 
The spring should finally be plunged in oil. 
In heating it is advisable to use an oven if 
the spring is liable to lose its shape, while 
stiff springs— suc;h, for ('xample, as springs 
fur v(‘hicles — may be heated in a covered 
forge. ’I’he blueing or tempering of spiral 
springs is done generally after the springs 
are. fornu'd, coiled, or bent into the recjuirod 
shapes, in ord(‘r to increase their stiffness 
and staying ability. The best — but also 
th(*. most costly — blu(*ing is done by a 
molten lead dip, b(‘cause lead can be kept 
at a uniform In'at and gives the most 
e,v(*n temper. Ordinjirily, s(‘ve.ral hundred- 
weight of springs art*. blii(‘d at one time 
in large l)lu(‘ing ovens, heated by litpiid 
fuel or gas, and tin*, blueing is demoted by 
colour and t(‘st. The ht'at of the ovens 
is about 7(H)^ E. for jig, s])iral, and hot- 
wound sjuings, and it takevs from twenty 
niinut(5S to half an hour to effect a sufficient 
bliu'ing. Blueing close'-wound springs weak- 
ens them ; blueing open- wound sjirings 
stiffens tlumi. 

Taps, Hardening and Tempering. — 
Heat the ta,])s slowly to a cherry red in a 
charcoal fire, and then dip them, quite 
per])endicularly, into warmetl clean water. 
When the ta}) is cold it may be removed 
from the water and cleaned at the stalk 
and ffiites by stone or emery cloth, and 
then warmed in an iron tube until of a 
<lark straw-yellow or brown colour, rids 
tube should be three or four tinn^s the 
diameter of the* tap and of about half the 
length, the wall thickness being equal to 
the dianu'ter of the tap. It may be j)laccd 
in till' tire and heated to a cherry red, then 
withdrawn. The tap should be passed up 
and down this tube, and slowly revolved 
until evenly lieated to the required colour. 
The shanks are often lowered to a deeper 


colour than the threads of the tap, in thi'^ 
way gaining in strength. Another method 
is to temper the taps in heated sand. Yer 
another way is to employ a hot plate of 
iron. On this, after being hardened, th>‘ 
tap is laid, and when a dark blue appears 
on the squared end and shank, that portion 
is quenched. ^I’lie tap is again placed on 
the plate, and, when the light chestnut- 
brown colour appears, the threaded paid 
is quenched. Sometimes the taps are heated 
to the required (colour and immersed in oil 
till cold, thus dispensing with the hardening 
portion of the process. For good results 
the tap must be evenly heated. 

Harness 

Black Dye for Renovating Harness. — 
After well cleaning the harness, give it a 
coat of (lye mad(i as follows : 1 lb. of ex- 
tract of logwood, lb. of bi(diromatc of 
potash, 1 oz. of copperas, and 1 gal. of 
wat(‘r. Dissolve ancl apply ; then add a 
coat of jet made of treacle 8 parts, lani])- 
black 1 part, sweet oil 1 part, gum arabic 

1 part, isinglass 1 part, and water 82 parts 
(by weight). Or a suitable waterproof 
paste may be made by dissolving a quan- 
tity of lac in alcohol and colouring with 
lampblack. Apply with a sponge. 

Black Harness Oil. — (1) Mix well to- 
gether 1 gal. of noat’s-foot oil and ^ lb. of 
lampblack. Put the lampblack into any 
vessel large enough to take the two in- 
gredients, and mix it with a small portion 
oj. the oil, then slowly add the oil till tin* 
whole is of an even consistency. (2) Melt 
8 lb. of pure tallow without letting it boil, 
and pemr in gradually 1 lb. of neat’s-foot 
oil. Stir continually till cold, so that it 
will be thoroughly amalguMated, or else 
the tallow will harden in lumps. Then add 
bone-black to colour it. (8) To 1 gal. of 
iicat’s-foot oil add 2 lb. of bayberry tallow, 

2 11). of beeswax, and 2 lb. of beef tallow ; 
dissolve in a pan on a slow fire, then add 
2 qt. of castor oil and 1 oz. of lampblack. 
Strain away the sediment, and keep in pint 
tin bottles. This dressing is waterproof, and 
renders the liarncss soft and pliable. 

Blacking for Harness. — (1) To make 
a good harness blacking that can be finished 
with a brush, take beeswax, J lb. ; ivory 
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hlack, 2 oz. ; .spirit of turpentine, 1 oz. ; 
Prussian blue, ground in oil, I oz. ; and 
copal varnish, ^ oz. Gently melt the 
wax, and stir into it the other ingre- 
<|ients till the whole is well amalgamated ; 
then, before the mixture is quite cokl, make 
it into balls or pieces of a suitable shape, 
and when well set, it is ready for use. 
To use, rub a little upon a brush, and 
coat the harness well with it ; and to 
linish, polish with a very soft brush, or 
even a piece of old silk. All dust or dirt 
should be removed from the harness prior 
(o using, or it will be a cloudy instead of a 
bright finish. (2) Melt i lb. of mutton 
suet and 3 lb. of beeswax, and when m<»lted 
stir in 3 lb. of sugar candy, J:|- lb. of lamp- 
l)lack, and ^ lb. of indigo in powder. AVlien 
tlic whole has been thoroughly mixed by heat- 
ing and stirring for an hour over a slow 
lire, add 2 pts. of oil of turpentine. (3) A 
harness blacking that will remain soft for 
II long period will not give so brilliant a 
pf)lish as a blacking that loses its moisture 
(piickly. The two things are antagonistic. 
Melt and mix together 2 oz. of beeswax, 
4 oz. of mutton suet, 12 oz. of sugar candy, 
I oz. of soft soap, 2 oz. of glycerine, 2 oz. 
of ivory or bone black, 2 oz. of mdigo finely 
powdered ; then add | pt. of tui pentine. 
Keep the polish in tightly covered tins ; ex- 
])()sure to air tends to harden the polish. 
(1) To be applied with a sponge. Mix 
together treacle 8 parts, lampblack 1 
part, sweet oil 1 part, gum arabic 1 part, 
isinglass 1 ])art, and water ‘12 parts, all 
Ity weight. When cold, add 1 oz. of spirit 
of wine. If the 2 )reparation is hard when 
heing used, place the vessel containing 
it in hot wat(u* to get thoroughly warm. 
In warm weather this is not lu'cessary. 
Add 1 pt. of turpentine after all the other 
ingredients are well mixed, but before 
putting ill tlie sjhrit of wine. 

Brown Harness Dressing. — Take 3 lb. 
of spermaceti wax, ^ pt. of olive oil, 1 Ib. 
ef pure lard, and a little tincture of amiatto 
•Old turpentine. Melt the first three, and 
let them simmer a few minutes ; then add 
Mifhcient turpentine as it cools to form 
a soft paste, and tincture of annatto sufh* 
ciont to give the tone desired. The mix- 
ture should be kept in closed tins. To use 


the dressing, first clean the leather, then 
apply with a piece of felt or woollen rag, 
rubbing it well all over, and finish the polish- 
ing with a clean duster. 

Oiling Harness. - A good method of oil- 
ing harness is to unhucklc it, lay it on 
a bench or table, and then to wash each 
part well in lulonvarm water to which 
has been added a little potash. Scrub 
well with a coarse brush until all grease 
and dust have Ix'en removc’d. AVork the 
pieces w(*ll under the hand until they 
become su])ple, and do not ap])ly the oil 
until they are. Let the ])arts dry slowly, 
and when just moist, oil them. God liver 
oil is the best for the purpose ; and rats 
and mice will not touch a hanu'ss treated 
with this. Hang up, and when it is dry, 
rul) well with a soft rag. 

Polish for Harness.— (1) f farness that 
has been spoiled by being coated with 
layers of hlacdciug must first be well washed 
with warm water and soft soap until the 
grain of the h'ather is quite clear again. 
AVhen (juite dry, apply with a brush a 
mixture made as follows, which gives a 
patent leath(*r appearance, and will resist 
V et wcatli(‘V, etc. Jdace in a glazed jar 
h”y the lire 5 parts of colophony, 2 parts 
of mastic, 5 ])ai‘ts of sandarach, 20 parts 
of shellac, and 5 parts of Venetian turpen- 
tine. When diss()lv(‘d, add I part of lamp- 
hlaek and 100 parts of spirit of wine. Well 
stir all the ingredients together, .and keep 
airtight when not in use. (2) Break up 
4 oz. of glue in small pieces, then pour over 
this 1 pt. of viiu'gar, and allow to remain 
until dissolved. Next take 2 oz. of gum 
arahie. and h pt. of best black ink ; let this 
also dissolve. Place 4 dr. of isinglass in 
suflieient hot water to cover it, and let it 
remain in the oven until dissolved. Add 
another pt. of vinegar to the glue solution, 
place it on a slow tire (hut be sure not to 
let it boil), and k(‘ep stirring for a few 
minutes. Now add the gum solution, and 
also the isinglass ; stir well and thoroughly 
mix. Wlieii cold, the solution is ready 
for placing in tins or small jars. Apply 
with a sponge. This dressing keeps the 
leather fresh and nourishes it. 

Renovating Brass-mounted Harness. — Be- 
low is explained how to improve the ap- 
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pearance of brass-mounted harness that 
has part of the brass worn off. The buckle 
tongues may be replaced by knocking 
off the heel of the tongue from the lower 
bar of the buckle which it works upon ; now 
clench on the new ones. The hames 
must be replated with sheet brass. The 
shoulder tugs must be removed by ripping 
tlic stitches between the tug loop and the 
iron clip connecting it with the hame. 
By this means the lay of leather can be 
raised. Passing through the clip and the 
C(‘ntre piece of leather are two rivets. 
File the burr off the rivet near the eye of 
the clip first, as this doubtless holds the 
lower layer of leather ; the second rivet 
may then be knocked out and the clip re- 
moved. If the clijis are much worn, get 
a new pair. The prongs of n(‘w clips are 
left op(‘.n sufTicicntly to pass the lowin' half 
through the eye of the hame. The longest 
prong must be at the top, and this is passed 
above the centre layer of leather with the 
short jirong beneath it. Tlie two prongs 
are then brought close to th(‘. hyvr of leather 
by placing them in a vice and screwing 
them down tightly. They are then riveted 
together again. Of course, tliis must not 
be done until the hames have been re- 
])lat(ul. To do this work, cut some thin sheet 
brass into strips wide enough to fold over 
the roumh'd surface of the hames, and cut 
wider pieces for the draughts. The hames 
are well ch'aned, the surfaces to be 
plated are covered with a thin layer of 
solder, and one surface of the sheet-metal 
pieces is similarly treated. ^Ilie strips 
are then joini'd to the hames by the appli- 
cat'on of heat. AVheii all parts have laMUi 
roplated the clips may be passcnl through 
the eyes of the hames and joined to the tugs, 
as described above. Finish by stitching 
together again the layers of leather forming 
the tugs. 

Hatchets 

The remarks under the heading “Axe” 
regarding the shapes of heads apply just 
as well to hatchets. An axe is swung with 
two hands, and a hatchet is used with one 
hand only. Thi‘ household hatchet is 
often a chopper or small cleaver, and has 
a long flat blade. When curved and ending 


in a point it becomes a “ bill,” and is useful 
where a slashing stroke is required. 

Hats 

Felt Hat : Altering Shape. — Felt hats ar(^ 
stiffened with shellac ; they should be soft- 
ened by moist steam, and then pressed on 
blocks. The judicious use of a hatter’s 
iron placed over, a damp cloth will lay the 
fibres and give the slight glossy finish 
which is seen on felt hats when new. Hatters 
also use “ velures ” (that is, small cushions 
of plush stuffed with some soft material) 
for laying the fibres and producing a fine* 
fini.sh or “ na]).” 

Felt Hat : Cleaning. — For renovating 
a felt hat, remove the dust with a hat 
brush, then well treat the hat with benzo- 
line (away from any light), ap2)lied with a 
sponge and gently rubbed in with it. After 
drying, the hat should be held in front 
of a fire and (.'are fully smoothed with a 
velvet pad, working the pad round th(‘ 
hat from left to right ; every part of the 
hat should be smoothed in this way. For 
cleaning a white felt hat, brush the. hat 
all over several times with whiting mixed 
to a paste with })enzoline, using a stiff 
nail l)rnsh;^then hang the hat on a hook 
(away from .‘uiy flame) to dry. When dry, 
brush out all the whiting with a stiff hat 
brush. (Irease s])ots on Inits should be well 
rubbed with a rag tlip])ed in benzoline. 
For grey hats, mix a little light- magnesia 
with the liquid and brush out the 2>owdcr 
after drying. 

Felt Hat : Dyeing Black. — Tim dyeing 
of felt hats after they are made up is not 
a satisfactory operation, but the following 
is the method for dyeing felt hlaek : Boil 
logwood chips with just sufileient water to 
cover them, and strain oil the decoction. 
Also prepare a solution of sul^Dhate of iron 
(copperas), to which add a small quantity 
of suljdiatc of copper. Now sponge the 
hat with tlie logwood extract, then with tlu‘ 
co2)pcras, and allow to dry ; if not sufiicieiitl}' 
black, re2)eat the operation and again dry ; 
finally sponge with clean water to remove 
the small quantity of white material which 
usually appears on drying. 

Felt Hat : Glossing. — A gloss for felt- 

hats may be made by dissolving 1 oz. 
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of s^llac m ^ pt.. b| spirit aiid 

colouring with aniline blaok soluble in 
spints. This should be applied sparingly 
with' a rag and the hat then ironed, but 
the hat itself should not be held over the 
stove. iVnother method is to place a piece 
of beeswax on a soft piece of flannel, and 
iron the wax into the flannel with a hot 
iron. While the flannel is warm rub it 
all over the hat, then iron the latter, 
and polieh with a felt pad. These methods 
should be tried on an old hat first until expe- 
rience with them is gained. 

Felt Hat : Mending. — To mend a cut 
or a hole in a felt hat, cut out a piece of 
soft felt, similar in colour to the hat, to 
cover the cut or hole. Glue the edges, 
and when the glue is nearly set the piece 
of felt should be pressed on the hole in 
the inside of the hat. By teasing the piece 
of felt with the point of a needle its fibres 
may be raised, so as to hide the join, and 
the hat may then be ironed on a block. 
The result will be only fairly successful. 

Felt Hat ; Removing Varnish Stains. — 
The stained part should be repeatedly 
damped with alcohol, benzine, or turpen- 
tine, and finally rubbed well with a piece 
of coarse cloth until the stain disappears. 

Felt Hat : Reviving. — Felt hats are 
much improved in appearance by heating 
and rubbing in one direction only with a 
warm velvet pad. They are also greatly 
improved by rubbing with a warm cloth on 
which a very little beeswax has previously 
been • melted ; only just sufficient* wax 
should be used to bring up a dull gloss when 
the velvet pad is applied : the employment 
of too much wax would cause greasy patches 
to show. The following is a recipe for a 
reviver for black felt hats: — Take 1 lb. of 
logwood chips and boil with 1 qt, of water 
for two hours ; strain, add a little water 
to the chips, and again boil and strain ; make 
the total up to 32 oz. if below that bulk. 
Dissolve in the solution 1 oz. of chromate 
of potash (not bichromate), when the re- 
viver Is ready for use. Another is made by 
diluting one peimyworth of liquid am- 
monia (-880) with three times the amount of 
water ; then add some good black ink. 

Felt Hat : Softening.— Soak the hat 

for several days in methylated spirit or in 
18 


benzene (coabtar naphtha) ; but it n^y riot 
be possible to wear the hat after it haa^ 
been softened. It would he advisable 
to experiment first on an old hat. 

Felt Hat : Stiffening. — The spirit prepara- 
tion used in stiflening felt hats is made 
from shellac and methylated spirit. The 
quantities are 4 lb. of shellac to 1 gal. ol 
spirit. These are macerated in the coM, 
and stirred from time to time until all th,e ‘ 
solid lac has dissolved. The preparation: 
is diluted with more spirit as required, 
but the amount necessary is a matter of 
experience. The stiffening is applied with 
a stiff brush, the quantity used varying 
with the stiffness required. The hats are 
then placed upon blocks in a wefoden chest, 
and carefully steamed for twenty minutes. 
The steaming removes the stiffening of the 
surface, leaving it clean. The hats are 
removed and heated carefully in a warm 
oven at a temperature not exceeding 180° F. 
to thoroughly dry them. They are then 
removed, and allowed to cool and harden. 

Felt Hat : Stretching. — Warm the hat 
inside by placing it near the fire, and stretch 
it with the hands ; it would be better, how- 
ever, to stretch it on a block and, after 
making it hot, leave it on the block all night. 

Panama Hat ; Cleaning. — To clean a 

Panama hat, first give it a good scrubbing 
with Castile soap — any good white soap 
will do as well — and warm water, using 
a nail brush to get away the dirt. A little 
ammonia in the water materially assists the 
scrubbing process. To prevent the hat 
getting stiff after drying, first rinse it in 
. water in which a little glycerine has been 
mixed. Immerse the hat completely in 
the rinse water, moving it about to get 
rid of all traces of dirt. When the 
hat has been thoroughly rinsed, press out 
the surplus water with a bath towel, and 
let it rest on the towel when drying. 

Silk Hat : Cleaning and Renovating. — 
(1) Rub the hat in the proper direction with 
a velvet cloth wetted with benzine to remove 
the stains, then dry by using a soft cloth 
in the same manner. (2) First brush the 
hat well, then go over it with a warm 
iron— a hatter’s iron is best, but a small 
flat iron may be used — ^and finish off, by 
smoothing with a pad made of velvet 
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and filled with bran or sawdust. The nap 
must be kept quite straight during the 
process. 

Silk Hat : Ironing.~The materials re- 
quired for ironing silk hats are a set of 
irons, three iron blocks, and a gas stove. 
The irons arc long, narrow, and flat for 
ironing the hat body, and thin and curved 
for ironing the brim. The blocks arc of 
smooth iron set in wood blocks ; one is not 
unlike a shoemaker’s last, but it has a 
curved upper surface. Upon this the hat 
body is ironed. The top of the hat is 
ironed on a flat block, while the brim is 
ironed on a block curved to the shape re- 
quired. 

Straw Hat’: Altering Shape. — After clean- 
ing, place the straw hats in warm water 
to soften, then dip for a few seconds in a 
thin size made from gelatine and water ; 
they should then be forced on shaping 
blocks and allowed to set hard. 

Straw Hat : Black Varnish for. — (1) 
Dissolve two or three sticks of best quality 
black sealing-wax in 1 gill of methylated 
spirit. Apply with a camel-hair brush 
in a warm room. (2) On a larger scale, 
dissolve 4 oz. of seed lac, 1 oz, of resin, 2 oz. 
of Venice turpentine, and J oz. of gum 
mastic in 1 pt. of methylated spirit. The 
black colour is imparted by adding to the 
above quantity J oz. of aniline black spirit 
dye. (3) Dissolve 1 lb. of shellac in J gal. 
of methylated spirit, add 3 oz. of camphor, 
2 oz. of lampblack, and 1 oz. of Prussian 
blue. Stir well at each addition, strain 
through a fine hair sieve, and then bottle. 
Paint the hat with a soft hair-brush, and 
dry in a place free from dust. It should 
yield a fine polish. 

Straw Hat : Bleaching. — The only re- 
quisites are 1 oz. of powdered sulphur 
(flowers of sulphur) and an old box or 
packing case. The method of procedure 
is as follows : Secure a box or packing 
case, fairly airtight, 2 ft. or 3 ft. deep and 
large enough to allow the hat to lie on the 
bottom of the box without being bent 
out of shape. Remove the ribbons and 
trimmings, and scrub gently with soap and 
warm water until all tot, dust, and grease 
have been removed. Rinse thoroughly 
to remove soapsuds, etc. Keep in shape. 


drain off the water, . and more or less 
dry the hat. Secure a small phial cork, 
and cut it into pieces about J in. long. 
Pass tin tacks through the brim and the 
bits of cork into the bottom of the box in 
order to keep the hat from falling when the 
box is turned upside down. The corks 
will be between the hat brim and the 
bottom of the box, leaving a space the 
depth of the corks between the hat and 
the box, and allowing air and fumes to 
circulate there. The top of the hat will, 
of course, lie away from the bottom of 
the box. If the box is not deep enough 
to allow at least 18 in. or 20 in. between 
the top of the hat and the sulphur, take 
the box into the garden, or any little plot 
of ground, and dig away the earth to give 
the required depth. Obtain an old saucer, 
broken tile or slate, or lid of a tin box ; 
on this la} the sulphur, and above it 
place a similar broken saucer, slate, plate, 
or tin, supported on three or four little 
twigs stuck in the ground, which will 
prevent the flames of the burning sulphur 
from singeing, burning, or discolouring 
the hat immediately above the flame. 
Take a “ live ” cinder in the tongs out of 
the fire, put it in the sulphur, and quickly 
place the box with suspended hat over the 
now burning sulphur in the hole. If the 
box is not air-tight, throw over it a rug or 
old blanket and also heap the earth round 
the edges of the blanket to keep the fumes 
in ; or, better still, heap the earth round 
the edges of the box on the top of the hole 
with the same object. Leave all thus for 
ten or fifteen minutes. Examine the hat 
after this time to see if it is sufficiently 
bleached ; if not, wash it again in soap- 
suds, rinse in clean water, drain, and again 
fume the hat with sulphur, placing the corks 
in another position. It rarely, however, 
happens that it is necessary to do this 
again, unless the sulphur has not burnt 
out. Then remedy any parts that may be 
misshapen and allow to dry thoroughly. 
Replace the trimmings, if good enough, 
and the hat will be found to be -clean and 
presentable, and as white as when first 
bought. 

Straw Hat ; Cleaning. — The surfacd dust 
and dirt may be removed by rubbing the 
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hat with the soft crumb of a thick piece 
of bread. If further cleaning is required, 
remove the lining, and well scrub the 
hat with warm soapsuds; shake, and p^ss 
once or twice through clean warm water. 
The hat will be improved with a little size, 
which may be prepared by dissolving A oz. 
of pale glue in 10 oz. of hot water ; this should 
be applied all over with a clean rag, and 
the hat allowed to dry. A new ribbon will 
then be a further improvement. Straw 
hats gradually darken by exposure to the 
sun ; the yellowness can only be removed 
by bleaching. 

Straw Hats : Stiffening for. — Thin glue 
size applied warm is generally used. Ordi- 
nary glue size may be employed for coloured 
straws, and parchment size for white 
straws. For black straws, add a little 
aniline black to the size to colour it. Spirit 
varnishes may also be used for stiffening 
straw hats ; ordinary French polish, diluted 
with methylated spirit, will be suitable. 

Hearth Tiles, Fixing {see Tiles) 
Hearthstone 

Hearthstone squares arc sold at such a 
Iqw price that it would not pay to miikc 
them at home. The moulds should be 
made of wood in the form of boxes, with 
taper sides to facilitate removal of the 
squares ; the boxes should be without 
tops or bottoms. Mix equal parts of 
whiting and plaster-of-Paris, aud add sulli- 
cient water to form with it a stiff mass 
like dough. Place the wooden moulds 
on a flat board, and fill with the mixture, 
striking off flat with a wooden scraper ; 
then remove the moulds and contents to a 
dry floor and stand on edge. Next day 
turn the mould over and tap out the cakes, 
which should be stacked in heaps in open 
fashion, so that air may get to them to dry 
them. 

Heating Apparatus 

The unpleasant smell from heating appa- 
ratus when it is employed for the first time 
after a long rest is well known ; the smell 
exists even if the temperature does not 
reach the boiling-point of water. Many 
reasons for this have been put forward, 


and it frequently has been asserted that the 
smell is due to a dry distillation of the 
dust particles, though this could take place 
only at temperatures greatly exceeding 
those likely to arise in the usual forms of low- 
pressure steam apparatus, or those depend- 
ing on the circulation of hot water. In 
order to arrive at the real cause, exhaustive 
examinations have been made in Germany 
of the different kinds of dust deposited 
in dwellings and school buildings. The 
results of those examinations as recorded 
in the “ Gesundheits-Ingenieur,” and pub- 
lished as a foreign abstract by the Institution 
of Civil Engineers, have shown a fine dust, 
collected with due precautions, to consist 
largely, and in some cases wholly, of very 
minutely divided horse-dung. Moreover, the 
dust found in the cold pipes always contains 
a large proportion of moisture, and is 
rich in micro-organisms. When the appa- 
ratus is first set in operation the warmth 
induces these organisms to vegetate in great 
numbers, and results in sQtting free large 
volumes of ammonia. This gives rise to the 
unpleasant smell, and has an irritating 
effect on the mucous membrane. In order 
to avoid the smells, all that is needed is 
thoroughly to clean the pipes and coils before 
the fires are lighted. 

Heelball {see under Boots and Shoes) 
Hektograph 

To make a gelatine copying pad, soak 
in cold water 2 oz. of pale gelatine glue until 
it has the appearance of a thick jelly ; 
then place it in a piece of fine muslin and 
squeeze away any surplus water that has not 
been taken up by the glue. This should be 
put in a thick earthenware vessel with 10 
oz. of glycerine, and should then be placed 
in an oven and simmered with a gentle heat, 
stirring at intervals to prevent burning to 
the bottom of the vessel. After thorough 
mixing, add ten drops of oil of cloves, 
which will prevent the preparation turning 
mouldy. The mixture should next be 
poured into a shallow tray, 12 in. square, 
with sides 1 in. high, and stood in a cool, 
level place, so that the surface of the pad 
will set with an even surface, free from 
blisters. It generally sets in about four 
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hours, when it is ready for receiving the 
copying matter (which must be written 
with a special ink). Before using, rub the 
surface of the pad with a damp sponge ; then 
place the written matter gently on the pad 
face downwards. The paper should be 
gently rubbed and allowed to remain for a 
few minutes. On ^ removing the paper 
there will bo found on the pad a perfect 
impression of the written matter. By 
simply placing a blank sheet of paper on 
the pad and lightly drawing the hand over 
tin; back there will be found an exact 
facsimile of the original copy. When suf- 
ficient impressions have been taken from 
the pad, the surface should be washed with 
a sponge until most of the ink has disap- 
peared. The pad sliould then be remelted 
over a slow fire or oven, and if the mixture 
assumcjs a blue colour, a little powdered 
whiting, which takes uj) the ink stains, 
may be added. 

Improved Hektograph. — For instantaneous 
copying purposes, the following composi- 
tion is an improvement on the gelatine 
gi*aphs so much in vogue. It resembles 
putty in a soft state, and does not harden 
when exposed to air. If accidentally cut 
or broken, it will not require melting to 
get rid of the defect, as it may easily be 
smoothed down with the finger or a small 
piece of wood. The ingredients are 1 lb. 
of whiting and 4 oz. of pure glycerine. 
Reduce the whiting to fine powder ; mix 
y oz. with all f lic glycerine, and beat it uj) 
thoroughly. About 1.w(dve hours later, add 
the remdniiig powdered whiting. It will 
probably work rather stiffish, and seem too 
dry, but if placed aside for a short time 
the glycerine will spread through the whole 
of the whiting and render it perfectly 
moist. Turn the dough-like mass into a 
shallow tin, smooth it nicely down with a 
round hardwood ruler till a faultless level 
surface is obtained, and the copier is then 
quite ready for using. If the glycerine 
comes to the surface after standing a short 
time, sprinkle a little powdered whiting 
over it, roll up the mass, thoroughly knead 
it, and again spread it out smoothly. Re- 
peat until the composition is firm, but not 
absolutely dry. The copier will be useless 
if the glycerine is repeatedly wiped away. 


For use at lengthy intervals, keep the 
copier well covered ; and if the top is too 
wet for use, do not remove the moisture, 
but beat up the whole of the composition, and 
spread it out evenly again. If it is too dry, 
add a little glycerine. Any ordinary graph 
copying ink will do. Write on smooth 
paper, and transfer to the composition 
in the usual manner, rubbing the. back of 
the paper gently. Sixty excellent copies 
may be produced, and a considerably 
greater number of weaker specimens. Wipe 
the residue of ink from the copier with a wet 
cloth or sponge, spread a sheet of white 
paper over the composition, pass the hand 
firmly across several times, to take up the 
aqueous moisture, peel off the wet paper, 
and another letter, etc., may be immediately 
proceeded with. 

Ink for Hektographs (see Inks). 

Using Hektograph.; — The following in- 
structions apply^ to the use of graphs, 
and especially to the use of the improved 
graph just described. Graphs on which 
the original writing is transferred cannot 
yield a number of c.opies all equal in strength, 
as with each impression the quantity of 
ink on the graph decreases. Therefore, if 
twelve copies are required, let the first few 
sheets of paper rest on the transferred writing 
about twenty seconds ; gradually increase 
the time of contact, letting the twelfth 
remain about two minutes. To obtain 
twenty-five copies, proceed as follows ; 
Take the first ten or twelve impressions 
quickly, and directly tliey have been 
smoothed, lift them over the graph. Then 
allow each succeeding paper to remain 
rather longer on the graph than the one pre- 
ceding. By writing with Judson’s violet 
dye, sixty perfectly legible copies can be 
obtained. Not more than thirty copies 
can be expected from an original written 
with Stephens’ liquid ebony stain, and it is 
well to limit the number to twenty-foui 
or twenty-five. Always write the original 
on thick, smooth-surfaced paper. Paper of 
a spongy texture must not be used. Keep 
a good supply of ink always in the pen, 
which should have a very fine point ; Perry 
and Co.’s ladies’ pens, fine points, are recom- 
mended. Firm, thin lines give best results. 
Put a sheet of clean paper on the graph, and 



JCliliNi-lliVLAIN WlXUliN 


pass a flat stick over it to make a perfectly 
smooth surface. Directly the writing loses 
its wet appearance, place it face downwards 
on the graph ; be certain that every portion 
of the writing comes in contact with the 
composition, and leave it so from ten to 
fifteen minutes. This length of contact 
while transferring does not apply to gela- 
tine graphs, into which the ink rapidly 
sinks, whereas in the improved graph 
the ink is inclined to get to the surface. 
The ink will not transfer so readily if dry 
and hard when placed on the copier. Get 
ready the sheets of paper whereon the 
impressions are to appear ; gently remove 
the original from the graph ; take the 
first copy quickly, and examine it closely 
to discover faulty words caused by air 
bubbles or depressions forming on the sur- 
face of the graph. Note the exact position 
of the fault on the composition, proceed 
with the second copy, and, while the paper 
is on the graph, press gently on the defective 
parts with a knife handle or other hard 
smooth substance. This will level the com- 
position. When sufficient impressions have 
been obtained, wash off the writing with 
a wet cloth or sponge. Remove any excess 
of water with clean white paper. Avoid 
using blotting-paper and like substances for 
this purpose. To gain experience for taking 
impressions of a larger kind start with 
something of a postcard size. Put a strip 
of paper at one end of the graph as a giude 
for placing the sheets of paper evenly over 
the writing. Let one edge of a sheet lie 
level with the guiding strip, and draw a 
hard wooden ruler or other smooth piece 
of hard wood over the top of the paper to 
ensure every part touching the writing with 
equal pressure. The writing may be in two 
colours, and copied simultaneously, but 
it is more difficult to time the length of 
contact necessary than when copied sepa- 
rately. It should be stated that much 
depends on the nature, quality, and colour 
of the ink used. 

Hemp Ropes (see Ropes) 

Hinges 

Many varieties of hinges are used. The 
general construction of the simplest kind. 


the butt hinge (Fig. 398), can be under- • ; 
stood readily. It consists of two flaps ' 
moving on a wire pivot. The side shown ^ 
in Fig. 398 is known as the front, the re- 
verse as the back. By back, however, 
is often understood only the rounded part, 
which is visible when the hinge is fixed, 
and the door, or whatever it may be at- 
tached to, is shut. In the finer qualities 
of hinges the backs are often polished , ; 
and lacquered ; the fronts also may be 
finished in the same way. The quality 
varies considerably, both in weight of 
metal and general style. Roughly speak- 
ing, a good hinge is one in which the parts 
work smoothly against each other without 
twisting or straining. It is obvious that 
the joint of a hinge is usually divided un- 
equally ; for example, in Fig. 399, where 
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Fig. 398. 



Fig. 399. 


Figs. 398 and 399. — Butt Hinges ; Together and 
Apart. 


the two flaps of a butt hinge are shown 
apart, one of them has two projections, 
and the other only one. The side with th(‘. 
even number of projections is called the 
double, nnd the other the single. The 
custom is not invariable, as in some hinges 
each side has the same number ; in “ lift- 
off ” hinges the reason for this is obvious. 
Hinges are made of brass, or of wrought 
iron or cast iron. Brass is used solely 
for the sake of its ai^pearance ; it is a 
bad material, on account both of its soft- 
ness and of its tendency to corrode. Pro- 
bably the best kind of hinge is formed of 
cast-iron with steel pins. It is mistaken 
economy to use very narrow hinges. The 
leverage on the screws is materially reduced 
by using wide hinges, and the additional 
cost is not worth considering. Swing-doors 
are usually hung with a special contrivance 
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Fig. 408. -Floor Spring Hinge. Spring Hinge. 


Fig. 406. — Gerriah’s Double-action 

Spring Hinge. Fig. 407. — Centre-pin Hinge. Fig. 409. — H Hinge. 
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at the bottom. The door fits into a metal Cross-garnet hinges are used for the smaller 
shoe, which works on a pivot. This pivot kinds of outhouse doors ; and strap hinges, 
is regulated by a spring, which is fixed with hook-and-eye action, for the larger 
under a brass plate flush with the floor, doors and gates. 

These, are expensive goods, but when well Names and Sizes of Door Hinges. — The 
made and properly fixed they will last for hinges illustrated are a selection of some 



Fig. 412.— Screen Hinge Open. Figs. 413 and 414.— Hinge let in, with Centro on Centre 
Lino of Joint. Fig. 416. — Hinge Set Out on Door Stile. Fig. 416. — Flange of 
Butt Hinge Secured. Fig. 417. — Marking Thickness of Hinge Knuckle. 


years. About the best kind of hinge for of the kinds ordinarily in use for< doors, 
a door that is intended to be self-closing is Fig. 400 is a view of the butt in general use. 
that known as a “ rising butt.” The part Fig. 401 sho\^s a broad butt, or projecting 
which is fixed to the door has a spiral butt as it is sometimes called, from the fact 
action in an upward direction when open- that it projects some distance beyond the 
ing, and thus the additional advantage is joint of the door and architrave, to allow the 
gained of a slight rise in the door, by which door to open well back and clear the archi- 
it is enabled to clear the carpet when open- trave. Fig. 402 shows a lifting butt, which 
ing, and is closer to the floor when shut, is used in cases in which it is desired that a 
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door may be taken away temporarily from 
its opening without the necessity of taking 
out screws, etc. Eig. 403 is a rising butt, 
sometimes called a skew butt. The object 
aimed at in the use of this butt is to make 
the door rise as it is opened, so that it may 
clear carpets, etc., without leaving a wide 
space at the bottom of the door when it is 
closed. The sizes of the above hinges vary 
from 1 in. to 0 in. At Fig. 404 is illustrated 
Gerrish’s single-action spring hinge, used 
where it is necessary that a door should 
close by itself and remain closed ; and at Fig. 
405 is shown a double -action spring hinge 
by the same maker. Fig. 406 is a view of 
('artland’s patent double-acting spring hinge. 
The last three mentioned vary in size from 
3 in. to 5 in. Fig. 407 gives views of a centre- 
pin hinge, generally used at the top of 
doors, and in connection with the floor spring 
hinge illustratcid at Fig. 408. These latter 
hinges are made both single-acting and 
double-acting. The object of using double- 
acting spring hinges is to allow of a door 
being pushed or pulled open, and then for it 
to gradually swing into its proper closed posi- 
tion. Fig. 409 is a view of an H hinge ; 
Fig. 410 of a cross garnet ; and Fig. 411 of 
a hook-and-eye or hook-and-strap hinge. 
Each of these is used for commoner purposes, 
such as ledge doors, etc. Fig. 412 shows 
the screen hinge. 

Putting on Hinges. — Home workers let 
in hinges so that their centres come to 
the centre of the joint of the door (see 
Figs. 413 and 414); then when the door 
happens to be left slightly open, people 
cannot l)eep in and see all over the room. 
This plan, however, causes the joint of the 
door to come so close that the door will not 
open much more than square before it 
binds on the mouldings, and very soon 
somebody pushes it back too far and the 
door is partly torn from its hinges. It is 
therefore, preferable (for the door of a room) 
to kee}) the toj) hinge out nearly J in., and 
the bottom one ^ in. more. Set out the 
hinges on the door stile (the upright side 
piece) as shown in Fig. 415, the lines 
A and B being made with a marking gauge. 
Saw and pare out, and then screw the flange 
of the butt in position, as shown in Fig. 
416. Its surface should be just flush with 


the edge of the door. Next offer the door 
in position, pushing a wedge underneath until 
a joint about the thickness of a penny is 
obtained at each side and at the top. Mark 
the position of the hinges both at top and 
bottom with a chisel ; then with the chisel 
mark the thickness of the knuckle on the 
edge of the jamb, as shown in Fig. 417. 
This will give the depth to which to let the 
hinge in. The other edge of the hinge 
should not be let in more than its own thick- 
ness, and care should be taken to drive the 
screws in square with the hinge. For pack- 
ing up a hinge when too much of the wood 
has been cut away, use some thicknesses of 
paper or thin cardboard ; these do not split 
as docs a shaving of wood. 

Holes, Drilling (see Earthenware, 
Glass, etc.) 

Horn 

Bleaching Horn. — To bleach horn white, 
try soaking in ammonia solution, and then 
in hydrogen peroxide. Only light-coloured 
horn would be suitable for bleaching. 

Cementing Horn to Iron. — Dissolve shelhuj 
in warm methylated spirit till a semi-fluid 
mass is formed. The iron should be rough - 
en(Kl if possible to give a better grip. Both 
the iron and horn may be warmed slightly, 
thinly coated with the cement, and then 
bound tightly together till the cement has 
set hard. (Canada balsam would also be a 
suitable cement ; it should be baked in the 
oven till it sets hard on cooling, when it 
may be powdered, sprinkled over the iron, 
which should bo heated till the cement 
melts, and the horn slid over tlie iron so as 
to exclude all air bubbles. 

Dyeing or Staining Horn. — Horn can b(^ 
dyed by mixing tog(*ther 5 parts of linn^ 
slaked and 2 parts of litharge with a little 
weak caustic soda solution. This is placed 
on the horn and allowed to remain for a 
short time until stained sufficiently. The 
horn will first become yellow, then brown, 
and finally black, so that a little must be 
removed to see how the staining is progress- 
ing, and when the colour is deep enough the 
horn should be thoroughly washed in water. 
Another method of staining horn is to allow 
it to soak in a hot solution of aniline dye 
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until the colour is absorbed. A better result 
can be obtained by soaking the horn in a 
weak solution of ammonia to soften it, pre- 
vious to dyeing. Horn is coloured brown and 
black by boiling in a solution of lead acetate, 
and then in a weak solution of ammonium 
sulphide. A good black stain can be made 
by boiling logwood and adding a little 
copperas. 

Utilising Horn Waste. — Horn waste can 
be utilised by the following process : The 
turnings, raspings, or filings are pressed 
into a thick mass in a metal cylindrical 
mould by means of a metal stamper, heat 
being applied all the time ; the mass is 
then rasped into a fine powder, which is 
again compressed in the same manner, the 
process being repeated till the wliole attains 
a sufiiiccnt degree of compactness and 
strength. It is then again rasped and 
well sifted to remove all the coarser par- 
ticles. As a rule, horn shavings are worked 
together with tortoise-shell waste ; when 
made from this combination, arti(des arc 
less brittle than when of tortoisc'shell alone, 
'rhe articles arc made from the Ime powder 
by the following process : The i)owder 
is placed in layers between brass jilatcs, 
and several such layers put undcu* the press 
and dipped into boiling water ; this will 
make the mass firm and coherent. The 
j)lates arc then worked up as rccpiired, or 
the articles may be formed in suitable 
moulds. 

Working Horn. — Horn is not dissolved 
for the purpose of working, as there is no 
known method of doing this without alter- 
ing the pro|)crties of the horn. It is either 
turned as for pipe stems, or punched out as 
for buttons ; but it is also more or less 
moulded by treating with steam and then 
submitting it to high pressure. Ammonia 
will soften horn considerably, and in this con- 
dition it is more amenable to pressure ; the 
other alkalis dissolve it, converting it into 
a substance allied to glue. In Sheffield, 
the horn is first sawn approximately to size 
with a circular saw, and put into a tank to 
boil until soft. It is then cut to shape, 
scraped, and finished for the die. The die 
meanwhile is being heated, and is then with- 
drawn, cleaned, a spot of oil dropped in each 
division, the two pieces of prepared horn 
13 * 


laid in position, the die closed, fastened 
in a vice, and left to cool. The die is now 
opened, the horn taken out and dressed by 
paring the edges with a razor blade set in a 
stout handle, and put under a weight to keep 
flat. 

Horns 

Cleaning Mounted Horns. — If the horns 
arc mounted together with the pate, first 
remove the skin, which will probably be 
tacked on behind, and place it in benzoline 
until thoroughly saturated. Then well wash 
the horns with hot water and soap and soda, 
using a scrubbing brush. If still discoloured 
on drying, the liorns may be repolished as 
follows : Having removed the surface polish 
already existing, also the discoloration, 
with glasspaper of various grades, from 
coarse to tine, well rub the liorus all over 
with pumice powder made into a paste 
with lard oil. Then apply putty powder 
in the same way and proceed to bring 
up the polish with a series of cloths, com- 
mene-iug with a coarse one and finishing 
with a soft one, and lastly the Jiand. Next 
dry the hair by well rubbing it with fine 
sawdust, which can afterwards be shaken, 
beaten, and then blown out with the bellows. 

Destroying Insects on Mounted Horns.-— 
To destroy insects that arc attacking the 
hair of mounted horns, soak the entire 
skin in benzoline (the common quality 
petroleum spirit) to which has been added 
powdered naphthalene, say a tablespoon- 
ful to a quart. Having steeped it for about 
half an hour, remove and brush the hair 
backwards and forwards in a brisk draught 
until the benzoline evaporates. The appli- 
cation, to the inside, of a dressing of methy- 
lated spirit to which is added a small quan- 
tity of pcrchloridc of mercury (a deadly 
poison), 15 gr. to the fluid ounce, will 
effectually prcivont the recurrence of these 
pests. 

Polishing Horns. — Kemovc any rough 
or uneven parts with a spokeshave, then 
well scrape all over with a cabinet-maker’s 
steel scraper or with the edges at the sides 
of a woodworker’s chisel. W"hen the horn 
is fairly smooth, go over it with a rasp or 
file, followed by coarse glasspaper, then 
finer, then the finest. Now rub briskly 
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with a piece of rag that has been dipped in 
oil and then into the dust, etc., which has 
come from the horns during the scraping 
and filing. The horns should next be 
smartly rubbed with a rag dipped in whiting 
and sulphuric acid or vinegar, then with a 
rag dipped in oil and putty powder (oxide 
of tin). Now well rub the horns with a 
dry cloth, then with crumpled paper, and 
finally with the bare palm. Two points 
to be observed are : The rubbipg at each 
stage must be thorough ; and between every 
two steps a good dusting of the horn should 
be given to prevent the larger particles 
of the one stage scratching the smoother 
surface gained in the succeeding stage. A 
coat of good varnish 2 )i‘oduces almost as 
good a result as the tedious polishing. 

Horsehair 

Bleaching Horsehair. — If white hair is 
required, the wliitest oblaiiiable should 
be chosen and bleached. Tlie hair should 
first be thoroughly washed in hot soap 
and water, then 2 )asscd through hot clean 
water and allowed to sock overnight in 
a bath of hydrogen peroxide, rendered allai- 
line by ammonia ; it should then be agaiji 
put through (dean water and slowly dried. 

Dyeing Horsehair. —For dyeing horse- 
hair a brown colour, steep it in infusion 
of logwood. A darker brown can be ob- 
tained by steeping it in a solution of per- 
manganate of polash. To dye white horse- 
hair dark blue, well wash the horsehair in 
hot water and soap to remove the grease 


and dirt, then run through clean water 
and dry. Now boil it in a solution of 
alum and cream of tartar (2 gal. of water, 1 lb. 
of alum, and J lb. of tartar), wring out, and 
boil in sulphate of indigo (1 gal. of water to 
1 lb. of sulphate of indigo) ; wash and dry. 
To darken the colour, increase the sulphate 
of indigo to 2 lb. 

Horse’s Hoof, Mounting 

For mounting a horse’s hoof, force back 
the skin over the hoof so as to expose 
the bone as far down i.s possible. With a 
saw, cut ofi the bone as low as possible, 
make a mould from the piece removed, and 
cast a duplicate in plaster-of-Paris. If pre- 
ferred, wood or cork may be used instead of 
plaster, which is rather heavy. Cure the skin 
by rubbing into it a mixture composed of 
J lb. of finely powdered burnt alum and 1 oz. 
of finely powdered saltpetre. Treat the sur- 
face where the bone was sawn off and the 
edges where the skin joins the hoof with a 
repeated rubbing in of the preservative. 
When it has dried and hardened, relax 
the stiffness of the skin by steaming just 
sufficiently to softem it. Replace the skin, 
and put the plaster or wooden core in where 
the bone was. Stitch the top edge very 
neatly round to a circular piece of leather 
or other suitable material, and with glue 
or paste affix an outer covering to conceal 
the stitches and give a neat finish. 

Hydrochloric Acid (see Acid) 

Hydrofluoric Acid {s:ee /cid) 
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Ice 

To preserve ice in small quantities by 
an old but little-known method, it is placed 
between layers of strong cloth, and cracked 
with a hammer. Over a common flower-pot 
a piece of flannel is tied in sueh a manner 
that it is turned down funnel-like into the 
interior of the pot but does not touch the 
bottom. The pot is placed on a porcelain 
dish, and it^ is said that ice can be kept 
in the flannel funnel for diiys. 

Incandescent Burner {see Gas) 
Indiarubber 

This is the coagulated latex (milk) or 
juice of a large variety of trees found all 
round the world in the torrid zone. The 
latex is obtained by making incisions in 
the bark and collecting it in tin vessels, and 
the rubber is separated from tlie latex by 
curing over a smoky fire, by adding acetic 
acid, by exposing to sun and atmosphere, 
and in other ways. Kaw rubber is not of 
much use, as it becomes sticky with heat. 
It is this form of rubber which is used for 
making rubber solution. Kubber is made 
fit for its exceedingly varied uses by mixing 
with sulphur (or some other vulcanising 
agent) and heating for a length of time 
depending on the kind of rubber required ; 
this process is known as vulcanising. 

Difference between Rubber and Gutta- 
percha. — Briefly, whilst rubber is clastic and 
returns, after stretching, to its original form, 
guttapercha has its shape altered by stretch- 
ing. Rubber may come from any one of 
sixty plants, but there is only one kind of 
guttapercha plant. This matter is more 
fully explained under the heading “Gutta- 
percha.” 


Indiarubber Cement.— A simple solution 
of pure unvulcanisod indiarubber in a 
suitable solvent (see Indiarubber Solu- 
tion,” below) serves as a cement for uniting 
rubber to rubber, rubber to metal, rubber 
to leather, rubber to vulcanite, etc. Gutta- 
percha solution is recommended for cement- 
ing rubber to leather ; it is made by dis- 
solving guttapercha in sufficient carbon 
bisulphide to form a syrupy liquid. Both 
the rubber and the leather should be painted 
with this liquid, and then held together by 
pressure until the solvent has evaporated. 
Another suitable cement for joining rubber 
and leather is made by melting together 

1 lb. of guttapeicha, 4 oz. of indiarubber, 

2 oz. of pitch, 1 oz. of shellac, and 2 oz. of 
linseed oil ; the mixture hardens by keeping, 
and requires to bo melted for use. 

Indiarubber Eraser. — This is lightly vul- 
canised rublxu’ of sj)ocial purity. For the 
preparation of ink erasers, abrasive materials, 
such as pumice powder, etc., are added to 
the rubber before vulcanising (heating the 
rubber already mixed \>ith sulphur). 

Indiarubber Solution. — Rub})er solution 
must be made from indiarubber which 
has not been vulcanised ; Para rubber is 
considered best for the purpose. The 
rubber should be cut into thin shavings with 
a very sharp, wet knife. The shavings may 
be dried, then jdaced in a dry, wide-mouthed 
bottle, and covered with coal-tar naphtha, 
or carbon bisulphide. The coal-tar naiflitha 
is known also as benzol and benzene ; it is 
preferable to carbon bisulphide because 
it does not smell quite so strong. Thfc 
bottle should be tightly corked, placed in 
a warm place, shaken from time to time, 
and more solvent added as the rubber 
s -vails. One ounce by weight of rubber will 
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take from 15 oz. to 20 oz. by measure of the 
benzene. 

Indiarubber Stamps. — The moulds for 
rubber stamj^s arc made by setting up 
type or raised design in a frame and sur- 
rounding with a raised edging or ring 
of metal. Plastcr-of-Paris is then mixed 
to a paste with water and filled into the 
ring. When the plaster has set hard, 
the ring is removed and the plaster mould 
taken off. I’he plaster mould is now treated 
on the face with a shellac spirit varnish 
to destroy its porosity, and when this is dry 
the ring is put on and sufficient of the rublier 
mixture put in and forced down with a 
spatula. When the rubber is sufficiently 
set, the ring is removed, the rubber stamp 
taken off, embedded in French chalk in a 
metal box, and heated in the vulcaniscr for 
the requisite time to cure it. Bunk metal 
moulds are also used. The proportions 
of the rubber mixture are rubber 05 parts 
and sulphur 5 parts. An ordinary, kitchen 
oven would not serve as a vulcanising 
oven, because there is no means of regu- 
lating the temperature. For small work 
an autoclave is most suitable ; this is a 
strong jacketed iron vessel with water in 
the jacket, provided with a safety valve, 
and heated by a largo Bunsen burner. 
The cover is bolted on, and a tliermometcr is 
fixed in an opening of the cover so that the 
bulb of the thermomeder is in the central 
chamber, while the tub(i is outside, and the 
temperature can thus Ixi easily read. The 
time of heating occupies three or four hours. 
A thermometer with a solid stem, and 
graduated on the stem, should be used. 

Indiarubber Stamps, Autograph.- -To get 
a satisfactory mould for autogra|)h stamps, 
great care in all the pro(iesses is essential. 
Coat a piece of flat metal plate evenly with 
melted beeswax to a depth of about in. 
Before this is quite hard, write slowly what 
is required ; make the pencal or stylus 
penetrate to the metal, quite through 
the wax, from end to end of the autograph. 
Clear out any shavings or chips of wax that 
may clog the writing. Bift some plaster-of- 
Paris through fine muslin ; dry the powder 
in an oven, making it hotter than the hand 
can comfortably bear. Grind it up with 
a pestle and mortar to remove all traces of 


lumps, then sift again. Replace in the 
mortar and add enough water to make a 
thick cream, using the pestle to get thorough 
mixture and to leave no unwetted powder. 
Pour the cream upon the wax autograph 
and pat it with a light stick, so as to force 
it well into the grooves of the writing. 
When the cream has set quite hard there 
should be a perfect facsimile. A similar 
procedure will obtain the true mould from 
the plaster facsimile (sec previous paragraph). 

Indiarubber Stamps, Ink Pads for. — A 
pad for inking rubber and other stamps will 
not be difficult to make. Take any shallow 
tin box with a cover or lid to it ; if of circular 
form, so much the better. A tin canister, 
such as coffee and many other grocers’ 
wares are sold in, can be made use of by 
drawing a circle round it 1 in. from the 
bottom, and very carefully following round 
the mark with an old pocket-knife blade 
resharpened for the occasion. To make 
a clean cut— and a clean cut it ought to be 
— saw out a circular piece of -J-iii. wood of the 
right size to go inside the tin fairly easily ; 
push it down to the bottom, and then do 
the cutting. The original lid will do for 
the canister thus shortened to a shallow 
1 -in. circular tray. Cut from felt, or from old 
(doth — a discarded coat, for example- 
one or more circular pieces to fit inside tlie 
tray, and fill it three parts full. Saw out from 
J-in. wood a circular piece slightly smalkn. 
Take a piece of calico twill — for a 3-in. 
tray let it be G in. scpiare — spread it on a 
table and put the felt or (doth in its centre. 
On top put the J-in. wooden circle. Gather 
the edges of the twill up, and draw them 
tightly over the wooden circle towards its 
middle. Here confine them with a tin-tack 
or two, shearing off superfluous corners. Put 
the cushion thus made into the tin tray, 
pushing it down tight. When not in use 
keep the cover on. An even simpler plan 
is to cut from the lid of a cigar-box a piece of 
wood of the desired size. Upon this place 
several thicknesses of sheet-cotton cut to 
size. A stretch of fine woollen cloth and 
a top or surface of linen (a piece of an old 
handkerchief is excellent) are now put on. 
The two latter coats must be long enough 
to come well over the wood round the- edges. 
Finally, tack on a binding of leather or tin. 
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If a lid of a tin box is handy, it is a good plan 
to make the pad to fit into it. A lasting 
rubber stamp ink pad that will continue 
to do duty for years without requiring re- 
saturation is made as follows : Glycerine 

0 parts, water 1 part, gelatine 1 part, 
eolouring matter 6 parts. Swell the gelatine 
with the water ; then boil and add the 
other ingredients. For black colouring 
matter, use gelatine glue 1 part, lamp- 
black 3 parts, glycerine 10 parts, alcohol 

1 part, water 2 parts, Venetian soap 1 part, 
salicylic acid \ part. For red or violet, sub- 
stitute 2 parts aniline red or violet for the 
lampblack. With the hot liquid, saturate a 
■cushion of cloth clippings packed in a tin box 
and covered at the top neatly with a smooth 
cloth surface. A self-inking, stamp pad 
can be made by laying on a piece of wood 
(about 4 - in. by 3 in. by f in.) a piece of 
felt or flannel which has been thoroughly 
wetted with the ink, stretching over this a 
piece of fine cambric or linen, and tacking it 
at the back of the wood to keep it tight. 
The flannel or felt will hold a large supply 
of ink, which will last for a long time. 

Indiarubber Stamps : Mounting. — The 
printing surface of large rubber stamps is 
very seldom level, owing to faulty mount- 
ing, and it is only after great trouble and 
careful manipulation that all the letters of a 
stamp are made to give an impression. 
This refers to ordinary rubber stam])s (not 
pneumatic) mounted on brass plates or 
on wood. The following method of mount- 
ing will ensure a printing surface as level 
as it is possible to make it : — A piece of plate 
glass the size of the stamp, or a little larger, 
is procured, and one of its surfaces is rubbed 
over with a light coat of glue. Window glass 
may be used, but 2)latc glass has a smoother 
surface, and is less liable to fracture. Place 
the rubber stamp, face downwards, on the 
glass, to which it will adhere. Sec that the 
letters arc in the proper position, which is 
easily ascertained by looking through the 
glass from, the other side. Now lay over 
the rubber a few sheets of blotting-paper 
and a heavy book, which will be sufficient 
to press all the letters into level contact 
with the glass and hold them there till the 
adhesive dries. Next the mount is taken 
in hand. If guttapercha cement is used, 


the mount has to be well heated, and is 
then heavily coated with the cement. The 
variety known as “ cushion tyre cement ” 
is excellent for this purpose. The book and 
blotting-paper are removed from the rubber 
stamp as soon as the adhesive is dry, and 
the mount, with its coat of hot cement, is 
gently pressed on to the back of the rubber, 
and left till the cement has cooled. The 
whole may now be immersed in water to 
soften the adhesive that holds the letters to 
the glass, and when the latter falls away, it 
will be found that the lettered surface is 
perfectly level. 

Ink Stains, Removing* 

To remove ink stains from paper or parch- 
ment, make a solution of oxalic acid, and 
keep dabbing this upon the stains until 
they disappear. When clear of stain, press 
between clean white blotting-paper, moisten 
several times with water, and dry each time 
with clean blotting-paper or with a clean 
white cloth to remove the excess of oxalic 
acid. Place between blotting-paper, and 
put under equal pressure — a copying press, 
if available — allowing the parchment several 
days to dry. In the case of parchment, if 
the glazed surface is removed on the treated 
parts, make a solution of colourless gelatine, 
rub it on thin, and allow to dry. A solution 
of almost any acid will remove ink stains 
from paper, the best to use being either 
oxalic or citric acid. Chloride of lime is 
often recommended ; this destroys the 
organic })art of the ink, but leaves oxide 
of iron — a brown stain — on the fibre. 
Oxalic acid is poisonous, so that care must 
be taken with it. This method of treat- 
ment is also efficacious in removing iron 
stains from linen, etc. It removes the brown 
stains in about half an hour, used cold, but 
quicker if hot. Another method is to apply 
spirit of salts (hydrochloric acid) diluted 
with five or six times it s bulk of water. Solu- 
tions of either oxalic, citric, or tartaric 
acids produce the same results ; but in any 
case the acid must be washed off with clean 
water a minute or two after application. 
Experiment on odd pieces of parchment or 
paper before touching any valuable work, 
as some little skill is required. To remove 
ink stains from imitation ivory, wipe over 
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several times with 1 oz. oxalic acid dis- 
solved ill J pt. of hot water. Should this 
be of no avail, rub the surface with fine 
glasspaper till all marks are removed ; then 
repolish with putty powder and oil, applied 
with felt or cloth ; finish with dry powder 
and chamois leather. To remove ink or iron- 
mould stains from -linen, moisten the latter 
by holding it in steam, then apply weak 
hydrochloric acid on a piece of stick. When 
the stain is dissolved out, wash the article 
well to remove all acid. To remove old ink 
stains from wood, rub the stains with 
muriatic acid, allowing the acid to remain 
for a few minutes ; then sponge off with 
clean water. Spirit of salts may be used 
to remove old ink stains from wood ; great 
care is required, especially if the stains arc 
on a veneer. Another m(ihod is to apply 
spirit of nitre with a feather, and when the 
ink lias disappeared to wash off with cold 
water. Another : use salt of lemons (binox- 
alate of potash) moistened with water. 
Another : put some powdered crystals of 
oxalic acid on the ink stains, moisten 
with hot water, and rub them in. The 
oxalic acid will dissolve most of the other- 
wise insoluble materials used in ink making, 
and the stain can be washed out with 
water. If this is not effective, try a solu- 
tion of freshly made chloride of lime. 
Another : moisten th(. stains with stannous 
chloride. This will (presuming the ink be 
made with iron) deoxidise the iron. Salt 
of sorrel (oxalic acad) will then remove 
the iron residue. To remove from white 
paper stains made with violet ink, as used 
with a rubber stamp, soak the paper in 
methylated spirit until the ink is dissolved 
out, then place on clean blotting-paper 
and allow it to dry. Or touch the mark with 
dilute hydrochloric acid (one part of acid 
to three parts of water). When the mark 
has disappeared,' remove the acid by moisten- 
ing a piece of blotting-paper and placing it 
on the spot for a few minutes. Eemove, 
and use several pieces of blotting-paper in 
this way ; finally, dry between blotting- 
paper. One method of removing marking 
ink stains from linen is to moisten the linen 
by dipping it in, .or applying by means of a 
small brush, a solution of 1 oz. of cyanide of 
potassium in 4 oz. of water. Great cautior 


should be used in dealing with this solution, 
as it is highly poisonous. Another method 
is to apply dilute solutions of permanganate 
of potash and hydrochloric acid, followed 
by washing the linen in hyposulphite of soda 
and then in clean water. Another method : 
Steep the stained parts in a dilute solution of 
nitric acid or cyanide of potassium, using an 
earthenware bowl, not a metal one ; after- 
wards wash well in water to remove any 
excess of these solutions, or the linen may 
be ruined. Caut'on must be exercised in 
the use of these solutions, as they are poi- 
sonous. The following method has been 
recommended : — First moisten the mark 
with tincture of iodine, to which is added 
some iodide of potassium ; the mark will 
then turn very black, but, on brushing with 
a solution of cyanide of potassium, will be 
entirely removed. Then well rinse in clean 
water. By this process the fabric is not 
injured. Stains of indelible marking ink 
cannot always be successfully removed 
from clothing. Many of these inks have 
nitrate of silver as a basis ; in this case 
a solution of hyposulphite of soda might 
help. Some other inks might possibly be 
bleached out with Javelle water and weak 
muriatic acid ; this can be used only on 
white goods, as most dyes would be de- 
stroyed. Possibly, also, a solution of sul- 
phurous acid might be of service. 

Inks 

The art of making a satisfactory ink can 
only be acquired by careful experiment, 
aided by judgment which has been developed 
by cxj^erience. FormuheO may help the 
experimenter by hints, but he must not ex- 
pect to rival the popular brands at his first 
attempt. Nut galls and sulphate of iron arc 
th/i principal ingredients of nine-tenths of 
the ink sold. The variable quality of the 
galls, especially in regard to the propor- 
tion of their tannin contents, is an obvious 
source of failure in tlie production of a fine 
colour, because the quantity of the iron salt 
ought to be measured not by the weight of the 
galls, but by that of the tannin they contain. 
Galls for ink-making should always be 
bought whole, as, jf already bruised; it 
is impossible to estimate their value. . The 
best galls are known as Aleppo ; they have 
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a warty surface, are blue or green, and 
should be heavy and free from holes (show- 
ing that they have been collected before 
the insect has escaped). English galls 
are of no value. For use, the galls are 
broken up into a coarse powder in an iron or 
bcll-mrtal mortar. Boiling or cold macera- 
tion, the period of infusion, and the ripeness 
of the ink are other conditions which need 
to be taken into account. The chemical 
action involved in the manufacture of ink 
depends on the action of iron salts on tannin 
and gallic acids. The proto salts of iron 
form with these a black precipitate, which 
becomes much more intense as the ferrous 
salt is oxidised into ferric. But no doubt 
too, the colour depends largely on the pro- 
portion of tannin and gallic acjid thus com- 
bined. Galls contain a largo quantity of 
tannin (from 25 per cent, to 70 per cent.) 
and only a very little gallic ackl; but in 
infusion some of the tannin is converted by a 
process of feimentation into gallic acid, and it 
is lik(dy that the best colour is obtained by 
precipitating the gallate at some particular 
point of proportion which cannot be indi- 
cated definitely. Ten parts of galls, 5-5 parts 
of sulphate of iron, 5*5 parts of gum, and 
100 parts of water are the best average pro- 
portions for ink. In practice it has been 
found that a fortnight in summer, when the 
temperature ranges b(dwoen TO*^ and 80", 
is sufficiently long for the infusion to 
stand ; but in the winter, when the tem- 
perature is considerably reduced, from three 
weeks to a month is nci;essary. Many 
different kinds of tanks are us(h 1, including 
galvanised iron, enamelled zinc, and earthen- 
ware. For beginning business, purchase 
three large red (;lay pans (bread pans), and 
see that the inside glazing is perfect, and that 
the covers fit well. Later on get a large 
wooden tray made similar in shape to an 
ordinary laundry tray, but having at one end 
a tap as near as possible to the bottom. X 
washing copper or a large iron boilin j^ pot 
will also be required. Soft water is abso- 
lutely necessary to make the common ink, 
as sold by many makers retail at Id. per 
bottle. 

. Black Ink. — (1) The common ink sold 
at oil shops at Id. per gill can be made very 
cheaply. in a copper 8 gal. of soft 
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water, throw in 7 oz. of logwood extract, 
and put out the fire to stop the boiling. Add 
I oz. of bichromate of potash and 80 grains 
of prussiate of potash, and after straining, 
bottle it. (2) Bruise G oz. of best Aleppo 
galls, and boil in G pints of water for several 
hours, adding more wafer to supply the loss 
by evaporation. Strain whilst hot through 
calico into a clean vessel. Add 4 oz. of 
gum arabic, and boil till dissolved. Strain 
again whilst hot into a stone bottle, and 
add 4 oz. of sulphate of iron, previously 
dissolved in water. To preserve from going 
mouldy, add three drops of creosote for 
each pint of ink. The ink, to appear thor- 
oughly black, must be kept for some time 
before using. (3) A black aniline ink is pre- 
pared by rubbing GO gr. of aniline black with 
h1[) drops of hydrochloric acid and IJ oz. 
of alcohol. Dilute with 3 oz. of distilled 
water in which 1- oz. of gum has been dis- 
solved. (1) Digest J lb. of logwood chips 
for about twelve hours in 3 pt. of water and 
simmer gently till 1 qt. is left. When cold, 
decant and dissolve about 20 gr. of yellow 
chromate of potash in the solution, which 
must 1)0 well stirred the while. (5) For a 
chea]) ink, dissolve a threepenny packet 
of Judson’s dye in a small bottle with a little 
hot water, and add cold water according to 
the strength of colour desired. When re- 
quired for use, pour a little into the ink- 
pot, and dilute with water as required. 
(G) To make black writing ink that will not 
be affected by water after writing, boil J oz. 
of lump borax with J- pt. of clean water in a 
clean c.overed pot. When the borax has 
dissolved, add L oz. of bleached shellac and 
stir till dissolved. Add sufficient vege- 
table black that has l)een thoroughly 
mixed with wat er on a palette with a palette 
knife till it is free from lumps and forms a 
thick paste. (7) Shellac dissolved in methy- 
lated spirit and covered with aniline dye 
makes a bright waterproof ink, but this 
is rather difficult to use, except in cold 
weather, as the spirit evaporates and leaves 
the ink on the pen too thick to flow. It 
works all right if rapidly brushed on. 

Blue Ink. — (1) Place in a tumbler a tea- 
spoonful of solhble (or basic) Prussian blue, 
and add sufficient pure water to dissolve all 
the blue and make it of the proper consis- 
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tency for use as ink. (2) Allow 1 oz. of 
powdered indigo to stand in 7 oz. of oil of 
vitriol for forty-eight hours. Stir occa- 
sionally, and then add 8 oz. of water, thus 
forming sulphate of indigo. A permanent 
blue ink is made by dissolving oz. or 4 oz. 
of this sulphate in 1 gal. of water. (3) Dis- 
solve 3 pfirts of Prussian blue and 1 part of 
oxalic a(5i(l in 30 parts of wat(;r, and add 1 
part of gum arabic. (4) Dissolve soluble 
l^xris blue (cornflower blue) in alcohol. 
(5) Dissolve 2 oz. of Chinese blue in 1 qt. of 
water and add i oz. of oxalic acid, when the 
ink is at once ready for use. (0) Best log- 
wood, li lb. ; alum, 1 oz. ; gum arabic, 
1 oz. ; sugar candy, i oz. ; water, 10 pts. 
Boil for an hour, let it stand for two or 
three days, and strain through linen. 

Blue-black Ink. — (1) The following recipe 
is said to have been the original formula 
for a poj)ular product made ])y an eminent 
Scotch firm : —Blue Alepf)o galls (free 
from insect perforation), 4.} oz. ; bruised 
cloves, 1 dr. ; cold water, 40 oz. ; purified 
sulphate of iron, IJ oz. ; pure sulphuric 
acid (by measure), 35 minims ; sulphate of 
indigo (to l)e us(‘d in the form of a rather 
thinnish paste, neutral, or nearly so), ^ oz. 
Place the galls, when bruised, with the (;loves 
in a 50-oz. bottle, pour upoji them the water, 
and digest, with daily stirring, for a fortnight. 
Then filter tlirough paper in another 50-oz. 
bottle. Get out, also, the refuse of the galls, 
and wring out of it the remaining liquor 
through a strotig, clean linen or cotton cloth 
into the filter, in order that as little as pos- 
sible be lost. Next put in the iron, dis- 
solve completely, and filter through paper ; 
then the acid, and agitate briskly ; lastly, 
the indigo, and thoroughly mix by shaking. 
Pass the whole through paper. Filter out 
of one bottle into the other till the operation 
has been completed. On a large scale this 
fine ink ma,y l)e made by percolation. No 
gum or sugar is required, but, when intended 
for copying, 5J-oz. galls is the quantity. 
(2) Digest together 7 oz. of bruised galls 
and 4 oz. of bruised cloves for about a fort- 
night ill 5 wine-pints of water. Filter and 
add 3 oz. of sulphate of iron* and 1 dr. 
of sulphuric acid; Well shake until the in- 
gredients dissolve properly, and add 1 oz. 
of indigo paste, again filtering if desirable. 


(3) Dissolve in 12 oz. of water, 7 oz. of 
sulphate of iron and 20 drops of sulphuric 
acid ; in a similar bulk of water dissolve 
about 1 oz. of tannin. Dissolve in 1 oz. of 
alcohol — spirit of wine — 24 gr. of methyl 
blue. Add to the first solution the methyl 
and alcohol, then add the tannin water, and 
shake. This docs not need to be kept to 
mature, as do the indigo inks. (4) Kub fi 
parts of Prussian blue with 1 part of oxalic 
acid and a little water to a smooth paste and 
dilute with water. (5) Work together 15 
parts of bruised galls, 5 parts of ferrous 
sulphate, 4 parts of iron filings, 200 parts 
of water, 4 part of indigo, and '3 parts of 
sulphuric acid. (0) A blue-black ink, but one 
which appears violet at the time of writing, is 
made by bruising elderberries, and setting 
them in a warm place for three days to fer- 
ment ; strain, and add to each 6 pt. of 
juice, I- oz. of sulphate of iron, and .J- oz. 
of acetic acid. (7) Stephens’ blue-black 
ink is said to be made from galls 15 parts, 
sulphate of iron 5 parts, iron filings 4 parts, 
water 200 parts, indigo ^ part, and sul- 
phuric acid 3 parts. The powdered galls 
should be boiled in the greater part of the 
water, and then filtered, the sulphate of iron 
should be dissolved in the remaining water, 
while the indigo must be dissolved in the 
sulphuric acid (which should be concen- 
trated). The indigo solution should then 
be added to the sulphate of iron solution, and 
the iron filings added to neutralise the excess 
of acid. After a few days the sulphate of 
iron solution must be decanted and added 
to the solution of the galls ; the ink will 
then be complete. 

Boot and Shoemaker Ink. — For making 
a quick-drying black ink for finishing boots : 
(1) 1 pt. of alcohol, oz. of tincture of iron, 
1 oz. of extract of logwood, 1 oz. of pul- 
verised nut galls, 4 pt. of soft water, and 

4 oz. of sweet oil. The oil must be mixed 
with the alcohol prior to adding the water 
and other ingredients. (2) Soft water 

5 gal. ; bring it to a boil, and add 8 oz. of 
pulverised logwood extract, keeping it on 
th-e fire for three minutes only ; then remove 
and stir in 2 J oz. of gum arabic, 1 oz. of 
bichromate of potash, and 80 gr.. of prussiatc 
of potash. (3) Soft water 1 gal., extract 
of logwood 1 oz. ; boil till the extract is 
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dissolved, take from the fire, and add 2 oz. 
of copperas and J oz. each of bichromate 
of potash and gum arable, all well pow- 
dered. (4) Heat together over a slow fire 
16 oz. of white wax and 24 oz. of turps. 
When the wax has dissolved, mix in 8 oz. 
of ivory black and 1 oz. of powdered indigo. 
Take a little of this compound on a piece 
of cloth (not fluffy), and apply to the edge 
of the shoe. (5) In three quarts of water boil 
4 oz. of logwood for an hour, adding from 
time to time a little boiling water to make 
up for loss by evaporation. Strain the 
liquor while hot, let it cool, and make up 
the quantity to five quarts by adding cold 
water; Then add 1 lb. of blue galls, coarsely 
bruised, 4 oz. of sulphate of iron, well crushed, 
J oz. of acetate of copper, previously mixed 
into a paste, 3 oz, of sugar candy, and 6 oz. 
of gum arabic. Use rain-water if possible. 
The addition of a teaspoonful of inetliy- 
lated spirit to half a pint of Harris’s harness 
dye makes a fast-drying ink and gives a 
good polish when brushed. It must be well 
shaken before being used. {See also p. 73.) 

Branding and Stencilling Ink. — (J) The 
following is the re<npe for a perfect dead- 
black stencil ink which is insoluble in water : 
Dissolve 1 oz. of shellac in pt. of methylated 
spirit of wine, filter it through a layer of chalk 
and then add lampblack. It will make th(‘- 
brush rather hard, but that (;an be softened 
by soaking in the ink before use. (2) Boil | 
lb. logwood chips for ten to fifteen minutes 
in 2 qt. of soft water ; then add 1 drachm 
potassium bichromate, and ])oil up again 
for ten minutes. Add, wJien cold, some 
gum-water ; stir, and shake well before 
using. (3) Rub equal parts of lampblack 
and fine clay into a paste in a solution of 
gum arabic, and add a little acetic acid, or 
common vinegar will do almost as well. 
This is very good for timber or packing- 
cases. (4) A very fine ink is made as follows : 
Take of shellac, gum arabic, and borax, 
each 1 oz. Dissolve in 12 oz. of soft water, 
and add sufficient Venetian red to bring the 
paste to desired stiffness. A violet colour 
may be got by adding Prussian blue (soluble). 
(5) A simple recipe is : — Incorporate lamp- 
black with gold size, not too thin, and use 
sparingly. (6) The following is the com- 
position of the ink used for marking sacks : 


Ordinary printer’s ink, to which a little 
terebine has been added, may be used ; or 
ordinary oil paint will answer the same 
purpose, if slightly thinned. Stencilling 
is performed by a dabbing motion of a stiff- 
haired brush, lightly charged with paint 
or ink, over the perforations in the stencil 
plate. (7) Special stencil ink may be pre- 
pared by incorporating any mineral colour 
(lampblack for black ink, or Venetian red 
for red ink) with gold size, and, perhaps, 
a little boiled oil. (8) Another method is to 
dissolve 1 oz. of shellac in J- pt. of methylated 
spirit, adding to this any dry colour as re- 
quired. Asphaltum, dissolved in naphtha 
or benzoline, may also be used. For cake 
stencil ink, grind lampblack and gum arabic 
down on a slab or in a mortar, make into a 
paste with water, and allow to dry. (9) An 
excellent solid stencil ink can be made as 
follows : First prepare a varnish of 2 oz. 
of gum arabic, I oz. of glucose, J oz. of pow- 
dered borax, J oz. of powdered alum, and 
1 pt. of boiling water. Dissolve the gum in 
a quarter of the water ; add th(» other in- 
gredients, mixing thoroughly, while the 
mucilage is thick ; but take care to main- 
tain heat till all the water is assimilated, 
as on slightly cooling the mass would set 
irretrievably. This liipiid is set aside till 
cold, strained through fine Tnuslin, and 
oz. of glycerine added. This is a stock 
liquor for any colour of stencilling cake. 
A suitable black with a rich, deep shade, 
cheap and compact, consists of 1 lb. of fine 
grey barytes, 10 oz. of whiting, 3 oz. of 
lampblack, and J oz. of American carbon 
black. The barytes go(*s tc) make up in- 
ertness and solidity. The glycerine in the 
liquor prevents mildew and gives elas- 
ticity. This may bc^ varied slightly at discre- 
tion. When a good stiff dough has been 
formed, it should be spread out in shallow 
tins, and partly dried at about 80'^ F., then 
divided into squares with a baker’s biscuit 
cutter, and thoroughly dried. ' (10) For a 
red stencil ink for marking boxes, etc., 
get 3 lb. of pipeclay from the pipe-maker’s 
(that sold at shops is half whiting), and 
crush or scrai)e into a fine powder. Make 
a stiff mixture of Indian red in water, 
scrape a few shreds of soaj), then add these 
and mix well. Now gradually add the 
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pipeclay until the mixture is of the consis- 
tency of putty. Then make it into cakes, 
and dry with gentle heat for use. 

Brown Ink. — Brown ink is simply a 
strong decoction of catechu (tannin), the 
shade varied by a weak solution of bichro- 
mate of potash, carefully handled. 

Copper-plate Ink. — The inks used by 
copper-plate printers are very similar in 
composition to those used by letterpress 
printers, but the “ varnish ” is usually 
thinner, and instead of lampblack other 
pigments are used. Copper-plate varnish, 
or, as it is sometimes called, “ burnt oil,” 
is prepared in three strengths — thin, medium, 
and strong. In the old method of manu-* 
facturc, which was very crude and dan- 
gerous, the raw linseed or nut oil was heated 
in a pot, set fire to, and allowed to burn 
five minutes ; well stirred, and then re- 
moved from the fire, the lid being put on to 
extinguish the flame. Several pieces of stale 
bread were next successively introduced, 
stirred round, and then removed before 
they bee.ame charred. The object of this 
treatment is not apparent, but it is still 
believed in. It is said to remove the 
“ grease.” Sometimes peeled onions were 
used instead. After this treatment the oil 
was either allowed to cool down or again 
inflamed until the required strength was 
obtained, the strong varnish being about 
as thick as treacle. In modern works a 
different plan is pursued. The linseed 
or nut oil is first heated with nitric acid or 
magnesia to remove the “ grease,” and then 
heated slowly to 180^ C. in a pan. Finely 
powdered potassium bichromate is now 
added, and the heat raised to 300° C. 
When the frothing has ceased, “ pure ” 
blue (Prussian blue) is added, the heat 
being maintained half an hour for strong 
varnish ; for the medium, the heat is ;]00°- 
305° for five minutes ; and for the thin, 
275° for fifteen to thirty minutes. By 
another method, oxygen may be passed 
over the heated oil instead of using the 
bichromate. In whatever method pre- 
pared, the oil is allowed to settle a month. 
The blacks used in colouring copper-plate 
inks are Frankfort black, produced by 
calcining the refuse stalks, skins, etc., 
from wine manufacture ; fish black, made 


from oyster shells,' etc. ; cork black, and 
German black, made from the above mixed 
with bone black. These blacks are pre- 
pared by heating the materials in specially 
designed retorts. They are ground witl) 
water and moulded into drops. The ink 
is often made on the small scale with a 
muller and stone, the colour being moistened 
with thin varnish, ground up with it, 
and then let down with the strong varnish, 
blue being added if required. On the 

large scale the materials are heated together, 
and then ground in granite or iron roller 
mills. In compounding inks, mixtures of 
the above blacks are used because each 
one has a shade of its own. A very good 
ink is made from thin nut-oil varnish, 
1,000 parts ; strong varnish, 200 ; Car- 
nauba wax, 25 ; paraffin, 35 ; resin soap, 
25 ; Paris violet, | ; pure blue, 40 ; cork 
black, 100 ; blood black, 50 ; Frank- 
fort black, 200 ; and bone black, 150 

parts. Other proportions are, approxi- 
mately, 10 lb. oxidised linseed oil, 4 lb. 
resin, 2 lb. yellow soap, and 5 lb. lamp- 
black. An ink may be made direct by 

grinding together 9 oz. of balsam of copaiba, 
3 oz. lampblack, IJ oz. Prussian blue, 
J oz. Indian red, and 3 oz. of yellow soap. 

Copying Inks. — (1) Copying inks may 
be made by adding a small quantity of 
alum to an extract of logwood. To this 
is added table salt or sugar and glycerine. 
The inks so obtained are purple when first 
used, and darken gradually on the paper. 
The copies taken, from them darken still 
more slowly. (2) An ink which will yield 
one or two copies by hand pressure may be 
made by mixing, say, 1 pt. of glycerine in 

3 pt. of jet-black writing ink. (3) The 
following is a recipe that has been recom- 
mended : — Place 2 dr. of crystallised car- 
bonate of soda and 1 oz. of extract of log- 
wood in a porcelain receiver with 8 oz. 
of distilled water. Heat this until the 
solution reaches a deep red colour and 
everything is quite dissolved. Then re- 
move it from the fire and stir in 1 oz. of 
glycerine, 15 gr. of neutral chromate of 
potash dissolved in a little watei*, and 2 dr. 
of finely pulverised gum arabic, previously 
dissolved in a little hot water. (4) Take 

4 gal. of soft water (preferably rain-water). 
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jind add gum arabic, clean copperas, and 
brown sugar, using of each i lb. (not more), 
and 1 lb. of powdered nutgalls. Allow 
this to stand for two weeks, shaking occa- 
sionally, then strain. This ink will not 
fade on exposure to the atmosphere. (5) A 
.simple method of making copying ink is to 
evaporate 1 oz. of ordinary ink to a quarter 
of its bulk, and dissolve in it 20 gr. of 
powdered sugar. (6) Boil together ^ lb. 
logwood extract, 2 oz. of alum, 4 dr. sul- 
phate of copper, 4 dr. sulphate of iron, 

1 oz. of sugar, and 4 pints of water, and 
filter through flannel. Add a solution of 
4 dr. of neutral chromate of potash in 4 oz. 
of water, and a solution of 2 oz. of chcmic 
blue in 2 oz. of glycerine. (7) For red 
copying ink, dissolve 5 parts of logwood 
extract in 150 parts of distilled water 
without the aid of heat ; *add -} part of 
chromate of potassium, and set aside for 
twenty-four hours ; then add a solution 
of } part oxalic acid, 4 parts oxalate of 
ammonium, and 8 parts of sulphate of 
aluminium in 40 parts of distilled water, and 
again set aside for twenty-four hours. Boil 
in a copper vessel, and add 10 parts of 
vinegar. In a fortnight’s time, decant and 
bottle. (8) An “ express ” copying ink — 
that is, an ink capable of giving copies 
by slight pressure without moistening — 
is composed of 20 parts of ordinary ink, 
12. parts of glycerine, 4 parts of honey, 
4 parts of rock candy, 1 part of treacle, 
and 2 parts of alcohol. 

Drawing Ink. — Good drawing inks are 
prepared from Indian and Chinese inks 
(see “Indian Ink,” p. 309). Waterproof 
drawing ink can be made by boiling together 

2 parts, of shellac, 1 part of borax, and 
12 parts. of water; when solution is com- 
plete the liquid is filtered. About 1 part 
of gas black is moistened thoroughly with 
this liquid, and passed several times (till 
quite smooth) through a cone paint mill ; 
it is then thinned down with more of the 
liquid till of proper consistencj" for writing 
with. This is similar to the American 
Indian ink used for process work. For 
making red and blue waterproof drawing 
inks, prepare a fluid by boiling 4 oz. of 
shellac and 1 oz. of borax in 36 oz. of water ; 
strain. Grind the colours in this liquid. 


For red, use vermilionette or Indian red ; 
and for blue, use indigo. Sufficient colour 
should be placed in a mortar, a little of 
the liquid added, and the two thoroughly 
ground together ; more of the liquid may 
then be added until the mixture is of the 
proper consistency for working. Trans- 
parent coloured inks may be made by 
dissolving aniline dyes in the liquid. These 
dyes give a great range of fine colours. 

Dry Ink for Traveller’s Use. — Dry ink 
in the form of powder, pellets, cakes and 
tablets is in use — and was so even more 
before the advent of the fountain pen — 
because, of the inconvenience of carrying 
liquid ink from place to place. Following 
are some recipes for ink powders: — (1) To 
a mixture of 4 oz. of powdered galls, 1 oz. 
of powdered sulphate of iron, 1 oz. of 
powdered gum arabic, | oz. of jjowdered 
white sugar, and 1 dr. of powdered cloves, 
add 1 qt. of water, and macerate for an 
hour or two. (2) Powder and mix together 
3 lb. of Alepj)o galls, 1 lb. of copperas, 
I lb. of gum arabic, and ^ lb. of white 
sugar. For use, dissolve 2 oz. of the powder 
in 1 pt. of boiling water. (3) Pulverise 
and mix thoroughly 50 parts of logwood 
extract and 1 part of bichromate of potash. 
Add G| parts of indigo blue. (4) Pul- 
verise and mix together 16 oz. of nutgalls, 
7 oz. of copperas, and 7 oz. of gum arabic. 
Add two or three powdered cloves to each 
j)ound of powder. (5) A simple method of 
preparing ink powder is to reduce soluble 
nigrosin to an impalpable powder by grind- 
ing. (6) Ink paper, which serves the same 
2 )urposc as the powder, is made by satur- 
ating sheets of jjaper with aniline black, 
and then pressing them into a compact form; 
For use, a little piece is torn off and steeped 
in a small quantity of water. (7) Ink 
powders can be made into pellets, cakes, 
or tablets by moistening with gum-water, 
shaping and drying. 

Glass, Ink for. — (1) Ink for writing upon 
glass or porcelain is made by dissolving 
iO parts of bleached shellac and 5 parts of 
Venetian turpentine in 15 parts of oil of 
turpentine — the containing vessel being 
immersed in warm water. After the solution 
is effected, 5 parts of lampblack are in- 
corporated. (2) A solution of fluoride of 
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ammonium can be used ; it must be kept 
in guttapercha bottles. (3) Asphalt dis- 
solved in turpentine. (4) Amber varnish 
containing a sufficient quantity of lamp- 
black. (5) Dissolve 20 grammes of brown 
resin varnish in 150 c.c. of cold alcohol, and 
then add, drop by drop, 35 grammes of 
borax dissolved in 250 c.c. of distilled 
water. Tint the ink by adding methyl blue. 
(See also “Writing on Glass,” p. 259.) 

Gold Ink. — The best gold ink may be 
made by employing genuine gold leaf, but 
for common work Dutch metal will have 
to be used. Grind with a little honey on 
a sheet of glass until it is pulverised, then 
wash it into a beaker with distilled water. 
Boil with potash, decant the liquid, add 
water and again decant, then dry the 
powder. An ordinary ink may be made 
from this by mixing it with a solution con- 
sisting of 1 part of gum arabic in 4 parts 
of distilled water, to which has been added 
1 part of potash water-glass. This ink 
adheres well, but water would remove it 
to some extent. An indelible ink can be 
made from the gold powder by mixing 
it with a strong solution of bleached shellac 
in alcohol. 

Green Ink. — The aniline green known 
a's ethyl green, fast green, or malachite 
green is suitable for a green ink ; it may 
be dissolved in the ^^roportion of 1 or 2 
parts in 100 parts of water. Gum is usually 
added to thicken inks, otherwise they run 
off the pen far too quickly and form blots. 
The usual recipes for green inks contain 
salts of copper (such as verdigris), which 
set up corrosive action when used with a 
steel pen ; the colours also are much too 
weak to produce satisfactory inks. A few 
drops of carbolic acid should be added as a 
preservative. 

Hektograph Ink. — (1) A black ink for 
hektograph copying can be made by dis- 
solving 1 part of nigrosine or water-soluble 
black in 7 parts of water and 1 part of 
alcohol. (2) An experimentalist says that 
a good black graph ink is difficult to obtain. 
Those who desire a thoroughly satisfactory 
ink may safely rely upon the following : — 
Place J lb. of powdered nutgalls in J gal. 
(4 pt.) of cold water ; shake frequently 
for three days, then add 3^ oz. of sulphate of 


iron, 2 oz. of gum arabic, and 3 drops of 
creosote. Keep it well corked for a month : 
agitate it once every day for three, weeks, 
allow one week for settling and clearing, 
and, lastly, strain through fine calico. 
This yields a splendid ink for ordinary 
writing purposes, drying a deep, per- 
manent black. It is totally impervious to 
water, and must, therefore, undergo a 
special treatment to render it adaptable. 
Pour 12 oz. into a jar, which must be placed 
in a saucepan half filled with water and 
permitted to simmer down to 2 oz. When 
cold, add a few drops of methylated spirit ; 
make an admixture of oz. of soluble 
indigo and sufficient dilute acetic acid to 
form a semi-fluid paste ; put it with the 
first preparation, then pour in ^ oz. of 
methylated spirit, which entirely changes 
the appearance of the ink, making it lumpy, 
thick, and apparently useless. Add six 
drops of liquid ammonia, which has no 
visible effect. Slowly infuse dilute acetie 
acid until the ink is restored to a liquid 
state — about J oz. will convert it. Lastly, 
add four or five drops of glycerine and stir 
all well together. Pour into a bottle and 
keep well corked. For this ink a transfer 
paper is necessary. Brush a mixture of 1 
part crystal varnish and 2 parts spirit of 
turpentine over white paper, and, when 
dry, write upon it, and continue as explained 
on p. 292. Although not essential, this pre- 
pared paper may be advantageously used 
with the commercial graph inks. (3) For 
the ordinary coloured hektograph ink, 
dissolve ^ oz. methyl or aniline violet in 
5 oz. of strong alcohol, place the solution in 
a covered earthenware vessel for about 
four hours, add 36 oz. of distilled water, 
and heat gently over a fire until the odour 
of alcohol is no longer perceptible. Th(‘ 
ink should be taken out, allowed to cool, 
and put in a well-stoppered bottle ; then 
when cold it is ready for use. (4) A simple 
multigraph ink may also be prepared b}' 
mixing well together blue, red, or violet 
aniline 20 parts, distilled water 100 parts, 
and acetic acid 50 parts ; keep this in a 
well-stoppered bottle. (5) Dissolve 1 part 
of methyl violet 5 parts of water and 
1 part of spirit of wine, and when per- 
fectly dissolved, add 4 parts of glycerine. 
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Indelible Ink. — ^An indelible ink, the use 
)f which in writing the public records of 
he State of Massachusetts is enforced by 
L law passed some years ago, is made by 
nixing together 23*4 parts (by weight) 
){ pure, dry tannic acid, 7 *7 parts of crystal 
rallic acid, 30 parts of ferrous sulphate, 
10 parts of gum arabic, 25 parts of diluted 
lydrochloric acid, 1 part of carbolic acid, 
ind 902-9 parts of water. The Secretary 
)f the Commonwealth decided on this ink 
liter samples of many inks had been tested. 
^Vriting executed with the accepted ink 
bad to withstand the action of the sun’s 
'ays behind a sheet of glass for three months ; 
3ut a more severe test than this was adopted 
ifterwards, as, in addition to the foregoing, 
:he writing had to be exposed for six months, 
kvithout protection, to the action of the 
kveather. The paper on which the writing 
bad been executed was, before the tests, 
to be soaked in water, then in alcohol, 
ind lastly in a mixture of the two, to deter- 
mine whether the colour of the ink would 
fade or the ink itself spread. The ink 
whose composition is given above is said 
bo have come out of these severe tests with 
every satisfaction. 

Indian Ink, — The true Indian ink is 
made in China by grinding lampblack 
with a solution of gelatine or parchment 
glue, but many samples of ink are made 
by mixing lampblack with a strong solution 
of gum arabic. For drawing on paper, 
especially where washes of colour have to 
be put on over the lines, liquid drawing 
inks su«h as Higgins’ and Wolfi’s are very 
useful, as they give a good black line and 
do not wash up or run when the colour is 
washed over the lines. But for tracing, 
both on linen and paper, Indian ink rubbed 
up from the solid stick is the best. To 
prepare this, pour a few drops of clean 
water into a smooth 4-in. or b-in. colour 
saucer, and rub the stick of ink with a 
circular motion and moderate pressure for 
from five to ten minutes or more, according 
to the quantity of water. To judge when 
the ink is thick enough for use, blow on the 
surface, and the consistency can be esti- 
mated by the quickness or slowness with 
which the disturbed surface returns to a 
level. If too thin, a grey line will result, 


and if too thick, the ink will not flow freely 
from the pen. Some draughtsmen use a 
small marble slab for rubbing up the ink, 
from which it is scraped into the saucer 
and a little more water added to bring 
it to a working consistency. For work- 
ing on tracing linen, in addition to dusting 
the surface with whiting to remove some 
of the grease, it is often necessary to add 
a little prepared ox gall, or to rub up a little 
soap with the ink to make it flow freely. 
This must not be used on drawing paper 
or tracing paper unless the surface is greasy. 
A little bichromate of potash rubbed up 
with the ink will prevent running when a, 
wash of colour is put over the lines, but this 
must be used sparingly, a piece the size 
of a pin’s head being suflicient for each 
saucer of ink. If too much is used, it 
will run and make a yellow smear on each 
side of the lines. When the ink is pre- 
pared, it must be kept covered up with 
another saucer or a lid, which should 
only be lifted to fill the pen, or dust will 
get into the liquid and clog the pen. Ink 
that has been rubbed up for a day or so 
may have a little water added, and be 
rubbed up again for tracing purposes. 
For a drawing of any importance, it is 
better to wash out the saucer and prepare 
fresh ink. The addition of a few drops 
of strong solution of alum will help to fix 
the ink. Another method is to boil 4 
parts of shellac with 1 part of borax and 
10 parts of water, and mix a little of this, 
with the Indian ink solution. It would 
be better, however, to prepare the liquid 
ink by rubbing the above solution with a 
cake of dry ink until a good black fluid 
is obtained. 

Ink Paper {see Dry Ink, p. 307). 

Levant Ink. — To make Levant ink, as 
used in the leather trade, mix by heating 
2 oz. of logwood extract, I J oz. of sulphate 
of iron, and 4 oz. of gall nuts (crushed) in 
1 gal. of water. 

Luminous Ink. — Luminous ink may be 
made by carefully grinding together lumin- 
ous calcium sulphide and very thin gum 
water. Expose the writing to bright day- 
light or sunlight each day. 

Marking Ink. — The only really reliable 
marking inks, apart froni stamping inks, 
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are those that contain compounds of silver, 
gold, or platinum. Silver inks are indelible 
as long as the fabric lasts, but they become 
paler as the fabric wears away. Chloride 
of lime or Eau-de-Javelle bleaches silver 
marking ink, the action being to convert 
the black metallic silver into white silver 
chloride. The following recipes are for 
silver inks : — (1) Nitrate of silver 17 parts, 
ammonia 42 parts, carbonate of soda 22 
parts, gum 20 parts, sulphate of copper 33 
parts, distilled water 85 parts. Dissolve 
the carbonate of soda in 25 parts of water, 
the gum in 50 parts of water, and the 
nitrate of silver in 10 parts of water. To 
the solution of nitrate of silver add the 
ammonia and shake thoroughly ; mix 
the solutions of gum and carbonate of soda 
and add to the silver solution ; finally 
add the sulphate of copper and shake till 
dissolved. (2) Dissolve 2 dr. of nitrate of 
silver in IJ oz. of water, and add strong 
ammonia gradually until the precipitate 
which first forms is just rcdissolved, make 
up to 2 oz. with water, and colour with a 
little indigo extract, sap green, or any 
suitable aniline colour. It is usual to 
press a hot iron upon the marking so that 
the ink may decompose and the silver be 
reduced. (3) The following is an aniline 
ink : — Triturate IJ- parts of aniline black 
in 4 parts of strong hydrochloric acid and. 
42 parts of strong alcohol. When solution 
is complete, add a solution of parts of 
gum arable in 170 parts of water. The 
aniline black is the true aniline black in- 
soluble in water, not the nigrosines which 
are soluble. (4) When making marking 
ink from cashew nuts, the nuts are ground 
coarsely and then treated with petroleum 
spirit agitated from time to time and 
filtered. The petroleum spirit is allowed 
to evaporate spontaneously by letting the 
liquid remain in a shallow dish in contact 
with the air. The syrupy extract thus 
formed gives on linen a brown mark, which 
becomes black by treatment with ammonia 
or lime water. (5) Add caustic alkali to a 
saturated solution of cuprous chloride until 
no further precipitate forms.; allow to 
settle, draw off the liquid, and dissolve the 
oxide in the smallest quantity of ammonia 
that will absorb it. It may be mixed with 


about 6 per cent, of gum dextrine, when it 
will be ready for use. 

Preserving Writing Ink. — The best pre- 
ventive of mouldiness is carbolic acid, 
about half an ounce to the gallon. Metal 
inkstands are likely to decompose most inks. 
The formation of mould on inks is prevented 
by the addition of J oz. of crushed cloves 
to every pound of galls ; or equally by the 
addition to the prepared ink of a minute 
pinch of .mercuric oxide (about 5 gr. to the 
pint). Nitro -benzene, boracic acid, and 
creosote are also used for the same purpose. 

Printing Ink. — Printing ink is not usually 
made satisfactorily in the absence of big 
plant, but below are given some simple 
instructions easily followed. Into a 5-gal. 
iron pot pour 0 qt. of old linseed oil, and 
heat gradually over a fire to boiling point. 
As soon as the vapours that arise from the 
surface will catch fire when a light is applied, 
remove the pot from the fire and allow the 
oil to burn for a time ; smother the flame 
by placing the lid over the pot. If the 
oil has thickened sufliciently, it will draw 
out into threads J in. long when dropped on 
a cold surface. Should it not be thick 
enough, relight it, and allow it to burn down. 
If the oil is all right, stir till the frothing 
ceases, and put in gradually 6 lb. of crum- 
bled amber resin, and keep stirring till all 
is melted. Then stir in lb. of sliced 
curd soap, and when the frothing has 
ceased, place it on the lire and bring to 
boiling point, stirring well all the time. 
This is printers’ varnish. Varnish is best 
made out of doors ; it smells unpleasant 
in boiling, and there is less risk of fire in 
the open. To make brown ink, add varnish 
to a powdered mixture of 2 oz. of burnt 
umber and 1 oz. of rose pink, and grind 
till smooth with a muller. Indian red and 
Venetian red, toned with a very little lamp- 
black, also give browns. A fine black ink 
may be made with 9 oz. of balsam of copaiba, 
3 oz. of lampblack, IJ oz. of indigo or 
Prussian blue, or | oz. of each, | oz. of 
Indian red, and 3 oz. of dry turpentine 
soap. These are to be ground with the 
varnish till quite smooth with pestle and 
mortar, or a multer and s’ab. For black 
varnish ink, 5 oz. of Prussian blue or indigo 
or oz. of each, 4 lb. of mineral lamp- 



HANDYMAN'S ENQUIKE WITHIN 


311 


black, and 3J lb. of good lampblack, are 
mixed with warm varnish, and the whole 
is well ground on a slab with a muller. 

Red Ink. — (1) To make bright red ink, 
over 8 oz. of bruised cochineal pour 1 gaL 
of boiling water, and let it stand. Now 
boil 8 oz, of Brazil wood in J gal. of soft 
water for half an hour, and in two days’ 
time mix both together. Dissolve 2 oz. 
gum arabic in 1 qt. water, and when cold 
add one solution to the other and stir well. 
Cork the mixture up, and in seven days 
strain through muslin and bottle. (2) Pour 
2 parts of 90 per cent, alcohol over I part 
of finely rubbed fuclisine, and dissolve 
by gently heating. Dissolve 1 part of 
gum arabic in 20 parts of water, boil, and 
then, whilst stirring, add the fuclisine 
solution in a thin jet. (3) Dissolve 30 gr. 
of No. 40 carmine in 1 dr. of ammonia; 
fidd 6 gr. of gum acacia and sufficient water 
to make 1 oz. The tint is regulated by 
the amount of water added. (4) Grind 
1 part carmine with 15 parts acetate of am- 
monia and 15 parts water. This is allowed 
to stand for some time, strained, and then 
th ckened with a few drops of dissolved 
w^hite sugar. (5) Dissolve ^ dr. of pow- 
lered drop lake and 18 gr. of powdered 
"um arabic in 3 oz. of ammonia water. 
(6) Dissolve J oz. of aniline red in 5 oz. of 
itrong alcohol ; let it stand in a covered 
vessel for about three hours, then add 
15 oz. of distilled water. Heat gently for 
5ome hours until the odour of alcohol is 
110 longer perceptible. Add to the liquor 
S oz. of distilled water in which 2 oz. of 
:^um has been previously dissolved. (7) 
A.niline red, 20 parts ; gluten or gum, 
too parts ; water, 1,000 parts ; and acetic 
icid, 100 parts. The process is practically 
rhe same as with (G). (8) Dissolve 1 oz. 

Df aniline crimson in 1 gal. of water. (9) 
For red cochineal ink, rub together powdered 
[cochineal, J oz. ; carbonate of soda, 1 oz. ; 
listilled water, 13 oz. Mix these in a large 
mortar capable of holding 3 pt. or 4 pt., 
md stir frequently during two days ; 
then add cream of tartar, J oz. ; alum, 
i; oz. Warm gently, and stir until all the 
narbonio acid has passed away. Add gum 
arabic, | oz. ; alcohol, J oz. Filter, and 
make up the solution to 15 oz. with dis- 


tilled water. The ink should be at once 
bottled, and kept well corked. (10) Rub 
1 part of carmine with 12 J parts of liquid 
water-glass. Dilute with 112J parts of 
rain-water, allow to stand for a few 
days, and pour off. (11) Buchner’s car- 
mine ink is made by dissolving together 
12 gr. of pure carmine, or J dr. powdered 
drop lake, and 3 oz. of aqua ammonia. 
Add 20 gr. powdered gum. 

Ruling Ink. — The ink used for machine 
ruling is made from various pigments, 
combined with fresh ox-gall and alcohol — 
a tablespoonful of gall to a quart of alcohol 
being usually sufficient ; but if the paper 
to be ruled is found to be extra hard, or 
unusually “ greasy,” more ox-gall should 
be added. Sec that the flannels over the 
pens are kept perfectly clean. They should be 
washed frequently — about every other day — 
with soap and warm water. It is important 
to keep all the nibs at a uniform angle, 
to avoid “ beading ” — that is, a tendency 
of the ink to make beads or blobs instead 
of fine straight lines. Cleanliness and 
careful adjustment of the pens are as im- 
portant as the condition of the ink. To 
make red ruling ink, boil J lb. of Brazil 
wood shavings in 2 qt. of dilute vinegar, 
then dissolve in it 1 oz. of gum arabic, 
1 oz. of sugar, and 1 oz. of alum. Another 
red ink may be j^repared by mixing together 
1 oz. of powdered cochineal, 2 oz. of car- 
bonate of soda, and 26 oz. of water ; allow 
this to stand for two or three days, then 
add 14 oz. of cream of tartar and IJ oz. 
of alum, and warm the mixture gently ; 
IJ oz. of gum arabic and oz. of alcohol 
should then be added, the mixture filtered, 
and made up to 15 oz. Red inks are now 
often made with cosine, a coal-tar colour; 
this may be dissolved in alcohol, water 
added to dilute it, and a little gum arabic 
dissolved in it to thicken it. A blue ruling 
ink can be made by dissolving 1 oz. of 
sulphate of indigo in 2 qt. of water, and 
adding 1 oz. of gum arabic and 1 oz. of 
sugar. 

Stamp Ink. — To prepare coloured inks 
for rubber stamps, dissolve aniline of the 
desired colour in hot glycerine until the 
solution is of the required tint, then strain. 
A beautiful blue ink may be made by 
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substituting soluble Prussian blue for aniline. 
A superior stamp ink may be made by 
dissolving 200 gr. of violet aniline in 2 oz. 
of distilled boiling water, then adding one 
teaspoonfiil of glycerine and half a tea- 
spoonful of common treacle. Indelible 
black ink for rubber stam 2 )s can be made 
as follows :—(«) Asplialtum, 1 part; oil 
of turpentine, 4 parts. Dissolve together, 
and temper with printers’ ink. (h) Boiled 
linseed oil, 10 j^arts ; lampblack, 0 parts ; 
f(>rric chloride, from 2 to 5 parts. Dilute 
with printers’ varnish, (c) Aniline black 
crystals, 1 part ; akuihol, OO parts ; glycer- 
ine*., 30 parts. Add the glycerine after 
dissolving the crystals in the alcohol. For 
a white ink for use with nd)ber stamps, 
grind together very carefully 2 oz. of 
zinc white with 1 oz. of glycerine ; when 
the mass is homogeneous, add 1 oz. of 
meth}datcd spirit. 

Sympathetic or Invisible Inks. -Sympa- 
thetic or invisil)le inks were at one time 
very ])o[)ular, and rcunarkable etTects have 
been produced by those who have given 
a little study to the subject. A landscape 
or a few figures sketched with sympathetic 
inks may be nuide to show a. variety of 
changes, both pleasing aiul startling. These 
inks, however, can not only be made to 
furnish amusement for a leisure hour, but 
will be found of real value when com- 
municating with friends on ])ost cards, etc. 
The appended rcci])es for these inks will 
give very good results. Tlie simpler re(ni)cs, 
such as writing with cow’s milk and holding 
the paper close to the fire, are sure to be 
successful at the first trial ; but the com- 
plicated recipes, which are more in the 
nature of chemical exjieriments, must be 
carried out with the care that chemical 
experiments demand, or the results will 
not be successful. A clean pen should 
always be used, and a cpiill pen for jue- 
ference, because ch(*mical action is at once 
set up when iron is brought into contact 
with acids. Writing with a colourless 
fluid will be somewhat awkward at first, 
but a little practice will soon enable the 
writer to distinguish the marks of his pen. 
All invisible inks will show on glazed 
paper, therefore un glazed paper should be 
used. The recipes that follow are stated 


as briefly as possible. In all cases the 
writing should be carefully done, allowed 
to dry, and then developed in the manner 
indicated. (1) A weak solution of sul- 
phuric acid (oil of vitriol) will be invisible 
on paper when dry, but when the paper is 
held before the fire, the writing will char 
and appear of a brownish-black colour. 
(2) A colourless solution of “sulphate of 
iron (green cop 2 )eras), or sulphate of copper 
(blue vitriol), is invisible when dry, but 
becomes visible (the iron blue and the 
copper brown) when dipped in a solution 
of ferroc.yanide of potassium (yellow prussiate 
of potash), and the latter will a 2 )pcar of a 
light-blue colour when exposed to the vapour 
of ammonia. (3) A colourless solution of 
nitrate of lead is invisible on paper when 
dry, but turns a de(?p black when exposed 
to the va})our of ammonium sulphide, 
(t) A thin solution of arrowroot or corn- 
flour is invisible when dry, but becomes 
blue when held for a few seconds in the 
vapour of iodine solution. (Put a little 
iodine in a basin and add warm water.) 
(5) A saturated solution of alum and lemon 
juice may be rendered visible ])y dipping 
the ])aper in water, ((j) Writing done with 
cow’s milk becomes of a reddish (?o1out 
when the paper is warmed at the fire oi 
ironed with a hot flat iron. (7) The juice 
of a Spanish onion or turnip turns brown 
when the paper is heated. (8) liice-watei 
is invisible when dry, but appears of a 
blue colour by the application of iodine 
Rice -water was frequently used as a secret 
ink during the Indian Mutiny. (D) Nitrate 
of copper in weak solution becomes red 
by heating. (10) Chloride of copper ii 
very dilute solution (equal parts of bliu 
vitriol and sal-ammoniac dissolved in water 
is, invisible until heated. (11) A weal 
solution containing nitrate of nickel anc 
chloride of nickel becomes green (whci 
impure) or yellow (when pure) by heating 
(12) Solution of chloride of cobalt (cobalt 
25 gr., water 1 oz.) is pink when damp 
invisible when thoroughly dry, and grcei 
when heated ; when often heated or mad<^ 
very hot, the writing becomes a brownish 
red. (13) Solution of acetate of cobalt 
containing nickel or iron becomes greei 
when heated, but when pure and free froii 
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these metals it becomes blue. (14) Bro- 
mide of copper (1 part of bromide of potas- 
sium, 1 part of blue vitriol, 8 parts of 
water ; discharge the colour of the blue 
vitriol by adding 1 part of alcohol) be- 
comes visible when very slightly heated, 
and the colour disappears on cooling. (15) 
Solid paraffin dissolved in benzol becomes 
invisible when the solvent has evaporated, 
but is rendered visible by dusting with 
lampblack or powdered graphite, or holding 
in the smoke of a candle flame. (16) 
Iodide of potash and starch (boil the starch 
and add a small quantity of iodide of 
potassium in solution) becomes blue when 
nitrous acid is present in the atmosphere, 
or in the presence of ozone. (17) A diluted 
acid solution of ferric chloride becomes 
red when ex 2 :)osed to sulphocyanic vapours, 
and the colour disap j)ears when exposed 
to ammonia vapour. Alternate treatments 
as above cause the aj)pearancc and dis- 
appearance of the writing. 

Ticket Ink. — (1) Stcjdicns’s ebony stain 
is a smart ticket ink, lasting for some 
years. It dries quickly, -and yields a semi- 
lustrous surface, while for brilliance of 
colour it cannot be excelled. Tt has been 
used for the writing of placards for out- 
side work with every satisfaction. (2) Iir 
a suitable vessel over a lire dissolve 6 oz. 
of j)ale or white gum lac with 11 oz. of 
water and 2 oz. of liquid ammonia. This 
is the medium, which may be coloured 
by adding lamj)black, if black is required ; 
for a brilliant red, add ammoniacal solution 
of carmine ; for blue, add aqueous solution 
of fuchsine ; and for green, add aniline 
green. The colouring matter should be 
added while the lac is boiling. Another 
medium may be prepared by mixing together 
1 oz. of pale gold-size, 1 oz. of pale terc- 
bine, 6 oz. of co 2 )al varnish, and 2 oz. of 
turpentine. With this medium any paste, 
j^aint, or dry pigment may be mixed for 
colouring mat^tcr. The lueparation works 
freely, and dries quickly with a brilliant 
gloss. (3) For small stiff tickets, write 
with ordinary ink, and varnish with spirit 
varnish applied with a large soft brush 
very carefully. When the varnish dries, 
the surface will be impermeable to wet. 
(4) Gelatine melted in hot water, and then 
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having enough vermilion added to pro- 
duce the required shade of red. When 
wanted, the gelatine ink should be stood in 
hot water and melted, the colour if sunk 
to the bottom being stirred. (5) Either 
gelatine or size mixed with vermilion 
melted in hot water ; bichromate of potash, 
dissolved in as little hot water as is necessary, 
is added to small quantities of this ink 
a few minutes before it is used. The ink 
must then be used at once, in a room dimly 
lighted. When tickets written with this 
ink are exposed to strong sunlight for 
an hour or more, the ink becomes non- 
absorptive of water, and remains fast 
against rain, etc. An objection to this 
ink is that it cannot be dissolved again 
by water after light has fixed it. (6) For 
small tickets, bleached shellac dissolved 
ill spirit of wine and coloured with any 
of Judson’s dyes will make a moisture- 
proof writing material. This is expensive 
when large quantities are used. It also 
evaporates from the bottle very quickly. 
(7) Get some white hard spirit varnish and 
jmt it in a soundly corked bottle. Dissolve 
in a little spirit of wine any of Judson’s 
aniline colours, sold in penny packets. 
Add the coloured S 2 )irit to the required 
quantity of varnish, and use quickly in a 
cold room. 

Tinware, Ink for. — An ink for marking 
tinware is made by working iq) asjihalt or 
black varnish with turj^entine. It must 
be kept in a corked or stoppered bottle, 
and is shaken thoroughly just before use. 
On withdrawing the cork, enough of the 
marking fluid adheres to it, and the pen 
can be filled from the cork. The ink is 
removed by rubbing with a cloth dipjied 
in coal-tar oil or turpentine. Another 
suitable ink is made by reducing shellac 
varnish with alcohol, and adding finest 
lampblack. This forms a dead black ink 
insoluble in water, though it can be re- 
moved with alcohol. 

Transfer Ink. — For transfer ink to be 
used for tracing patterns on paper and 
cloth dissolve in soft water oz. of traga- 
canth, strain, and add 1 oz. of fine clear 
glue and 1 oz. of gamboge. Then take 
4 oz. of French chalk and 4 oz. of starch, 
grind and incorporate, and thin with water. 
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For black fabrics with rough surface the 
following will be found both cheap and 
useful. Boil some parchment clippings in 
water, and add to this sufficient pipe- 
clay in powder to give a body. Use the 
size warm, and transfer by using a hot iron. 
The following are recipes for litho transfer 
ink (1) White soap 10 parts, white wax 
10 parts, mutton suet 3 parts, shellac 
5 parts, mastic 5 parts, and lampblack 
;; to 3J parts. (2) Mastic in tears 8 parts, 
shellac~i2 parts, Venice turps 1 part, wax 
IG parts, tallow () parts, tallow soap G 
parts, and lampblack 4 parts. Melt the 
mastic, shellac, and turps together, then 
add the suet or tallow and wax ; when these 
arc melted, add the soap (cut into thin 
shavings), slowly mix, then add the lamp- 
black and stir thoroughly. Pour the mass 
into moulds or on to an iron plate to cool. 
Wrap the cakes or sticks in tinfoil. 

Typewriter Ink. — Typewriter inks are of 
two kinds, copying and non-copying. The 
former are made with glycerine, and the 
latter with oils, and they differ in behaviour 
when treated with water. Copying inks 
dissolve readily, non-copying inks being 
practically unaffected. The following arc 
recipes for copying inks : — (i) Methyl violet 
:[ ()/., alcohol 2 oz., glycerine 4 oz. (2) 
Methyl violet 1 part, glycerine G parts, 
soft soap parts ; warm together till dis- 
solved. Clycerine alone is too sticky, and 
does not sink into the ribbon sufficiently ; 
it has to be a])plied sparingly. A bronze 
colour shows that there is to(j much methyl 
violet in the mixture ; dilution with alcohol 
will remove this tint and bring out the 
violet, besides helping considerably to 
dissolve the dye, and rendering it more 
workable. The ribbon can be run through 
burnishing rollers, which can be obtained 
from dealers in photographic appliances. 
In some machines the type is inked by means 
of a, saturated pad or roll, instead of with a 
ribbon; but practically the same kind of 
ink— aniline and glycerine — is employed. 
Non-copying inks are mostly made with 
castor oil, oil of cassia, and oleic acid, 
sometimes with the addition of carbolic 
acid, and the colours may be aniline soluble 
in oil, or such dyes as are soluble in oleic 
acid or carbolic acid; 


Violet Ink. — (1) A violet writing ink maj 
be prepared by dissolving J oz. of methy 
violet in 5 oz. of rectified spirit ; wher 
solution is complete, add 35 oz. of dis 
tilled water and warm on the water bath til 
the odour of alcohol is no longer perceptible 
then make up to the original volume witi 
distilled water. Take 2 oz. of gum arabic 
and dissolve in 8 oz. of distilled water 
mix this with the dye solution, and add a 
few drops of pure carbolic acid as a pre 
servative. (2) Another violet ink is made 
by dissolving 1 part of methyl violet in 3C 
parts of distilled water ; a second solutior 
is made by dissolving 10 parts of gum in 
20 parts of water and adding a few drop^ 
of acetic acid ; tJie two solutions are then 
mixed. 

White Ink. — (1) So-called white inks are. 
properly speaking, white paints, as a white 
solution cannot be made. A paint suitable 
for use as an ink may be made by grinding 
zinc oxide very fine on a slab with a little 
tragacanth mucilage^ and then thinning tc 
the rcquireel consistency to flow from the 
pen. The mixture requires shaking oi 
stirring from time to time to keep the pig- 
ment from separating. The “ ink ” may 
be preserved by adding a little oil of do vet 
or other antiseptic. (2) White marks ma;y 
sometimes be made on coloured papers b}' 
the application of acids or alkalis. The 
result, of course, dcj)en(ls on the nature 
of the colouring matter in each instance, and 
the effect of any ink of this kind would depend 
on the nature of the colouring in the paper. 
(3) White egg-shells arc powdered in a mortal 
with clean water, and the 2 )owder is dried. 
Dissolve 1 part of white ^um ammoniac' 
in 3 parts of acetic acid ; a gentle heat will 
aid this. Strain through muslin, and add 
1 part of powdered egg-shell. To thin thc^ 
ink, dilute with acetic acid. Write witli 
a quill pen or sable brush. Pure whiting or 
Chinese white may be substituted for the 
egg-shell. (4) Another and simpler recipe 
is to mix fLikc white, French zinc white, 
white-lead, freshly precipitated barium sul- 
phate, starch, or magnesium carbonate 
with a weak solution of gum arabic. The 
white substance must be reduced to an 
impalpable powder before mixing. (5) A 
solution of potash answers well on dark- 
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blue paper. Get two pennyworth of potash 
in a bottle and then mix it with about 
the same bulk of water. If it burns or 
turns the paper brown, it is a sign that the 
ink is too strong and wants diluting with 
more water. (G) Gum arabic, 80 grs. ; water, 

2 oz. ; mix with sufiicient whiting. 

Zinc, Ink for. — The following are recipes 
for ink to write on zinc used for garden 
labels : — (1) Verdigris, 2 parts ; sal-ammo- 
niac, 4 parts ; lampblack or animal char- 
coal, 1 part ; water, 20 parts. First make 
the powders into a paste, and then add 
the rest of the water. Shake before using. 
(2) A solution of sulphate of copper, slightly 
thickened with gum, and carrying some 
sort of lampblack in suspension. (3) Dis- 
solve chloride of platinum 1 part, and gum 
arabic 1 part, in distilled water 12 parts. 
Use this with a quill, and the zinc should 
be first cleaned with hydrochloric acid and 
sand. The writing, which will be a deposit 
of platinum black, will appear as a velvety 
black. If, when freshly written, the plate 
is dipped into a solution of cyanide of 
gold and potassium, and afterwards into 
dilute nitric acid (1 to IG), a permanent 
gold film' will cover the writing, which 
cannot be removed even by acids. 

Iron 

Bronzing' Iron [see Bronzing). 

Casehardening Iron (see Hardening and 
Tempering). 

Cement for Cast Iron. — This is made with 
equal parts of litharge, red-lead, and suffi- 
cient glycerine to form a paste. This 
cement is said to be waterproof, fireproof, 
and to resist the action of alkalis. 

Cementing Iron Rails and Gratings to 
Stoves, etc. — For cementing iron railings 
and iron gratings to stoves, etc., the follow- 
ing mixture has been used with the greatest 
possible success ; in fact, with such effect 
as to resist the blow of a sledge-hammer. 
The mixture is composed of equal parts of 
sulphur and white-lead, with about one- 
sixth proportion of borax, the three being 
thoroughly incorporated together so as to 
form one homogeneous mass. When the 
composition is to be applied, it is made wet 
with sulphuric acid, and a thin layer of it 
is placed between the two pieces of iron, 


these being at once pressed together. In 
five days it will be dry. 

Cleaning Iron Filings.' — Oily iron filings 
can be cleaned by treating them with 
petroleum spirit (paraffin oil would do 
if petroleum spirit cannot be obtained), 
then placing them on an iron plate, and 
heating over a burner- until the spirit has 
burnt off ; the iron filings will then be 
perfectly clean and dry. 

Distinguishing between Cast Iron, Wrought 
Iron, and Steel. — Besides the difference in 
external appearance (cast iron untoolcd 
showing marks of the moulding), wrought 
iron is tough, and, when broken, has a 
fibrous appearance, while cast iron is 
shorter and crystalline in structure. If a 
drop of dilute nitric acid be placed on 
polished wrought iron, the stain that results 
will be of a greenish-grey colour, but will 
be blacker if the acid bo applied to steel. 
The darker the spot, the more carbon is 
there present in the steel. Soft steel, 
when broken, is of a grey lustre, and when 
hard the fracture is silvery. The qualities 
of the different brands of steel vary to a 
considerable extent. A method of distin- 
guishing iron from steel is to wash the piece 
of metal to be tested and then plunge it into 
a solulion of bichromate of potash, with 
the addition of a considera,ble quantity of 
sulphuric acid. In from thirty to sixty 
seconds the metal can be taken out, washed, 
and wiped. Soft steels and cast iron will 
have assumed a regular ash-grey tint ; 
tempered steels will have become almost 
black, without any metallic reflection ; 
puddled and refined irons will remain nearly 
white, with metallic rehections on the part 
of their surface previously filed, the re- 
mainder of the surface presenting irregular 
blackish vspots. 

Iron Borings Cement.^ — For making joints 
in hot-water pipes, the quantities are, 
by weight, 80 to 100 parts of iron borings 
(which must be pounded if coarse), 2 parts 
of flour sulphur, and 1 part of powdered 
sal-ammoniac. The ingredients must be 
well mixed and moistened with water, this 
being done from half an hour to two hours 
before use, according to the weather. The 
joint is first caulked a little more than 
half full of yarn, then finished with the 
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prepared borings. Tlie borings must be 
caulked in carefully, or the socket will be 
split as the joint sets, for the borings ex- 
pand a little in setting. 

Iron Cement. — Iron cement is used for 
filling up holes, cracks, and flaws in iron 
castings. It may be made as follows : 
Take by weight 2 parts of sulphur and 1 
part of fine blacklcad. Place the sulphur 
in an ol<l iron bowl and hold over a fire till 
the sulphur begins to melt ; next add the 
blacklead, and stir till all is well mixed 
and melted. Then pour on an iron slab 
or smooth stone. To use the composition, 
a sufTicient quantity is broken up, placed 
in the hole, and “ soldered ” in by means 
of a hot iron, in the same manner as a 
tinsmith solders sheets. As the fumes of 
sulphur are very annoying, the material 
must be melted in a good draught. 

Iron Liquor. — Iron liquor, also called 
acetate of iron, pyrolignite of iron, and 
black liquor, is manufactured in large quan- 
tities in Lancashire for the use of calico 
printers and dyers as a mordant, the opera- 
tion usually being carried on at wood- 
vinegar works. Iron turnings, nails, old 
hoops, or any scrap iron, as free as possible 
from rust, are put into casks, and c.rude 
pyroligneous acid, about 7^ Tw., is poured 
over them until they arc well cov(‘.red. Tlie 
iron scrap is gradually dissolved in the acid, 
and to hasten the action the contents of 
the barrels arc? kept at a temporatur(‘ of 
about 148° P. The mixture is stirred 
from time to time, and the tarry matter 
which collects on the surface skimmed off. 
The action is considered complete when 
the acid can take up no more iron, or is 
“ killed,” which is the term used in the 
trade. The resultant liquor is allowed to 
settle for a little time and is then evaporated 
to about 20° Tw., or for certain pur- 
])oses is made even stronger than that. 
Acjetatc of iron is also sometimes prtqxired 
by the consumer by a process of double de- 
composition as follows : Sulphate of iron 
(copperas) is dissolved in hot water, and 
added to a solution of acetate of lime, the 
proportion being about 5 of copperas to 
1 of acetate of lime. Tliis method is much 
more expensive than the one described 
above, and the iron liquor thus produced 


is not so stable an article, and cannot 
be relied upon in giving such uniform results, , 
as the liquor made from the crude acid. 
The common iron liquor made from the 
crude pyroligneous acid keeps much better 
than a pure acetate, a fact no doubt due 
to the presence of certain tarry and vola- 
tile oils in the crude acid which prevent 
the rapid oxidation of the manufactured 
article. Nitrates of iron and copper are 
prepared much in the same way as in 
making the acetate, nitric acid being used 
for the acid, and good clean scrap iron , 
(iron turnings, etc.) or copper added in 
small quantities at a time until the acid 
is “ killed.” This operation with nitric 
acid must be conducted with great care, 
as the fumes given off are highly dangerous 
to anyone inhaling them. The process 
should be carried on in some outhouse, 
where the fumes can be conveyed to a 
chimney. 

Oxidising Iron (.see Bronzing and Oxi- 
dising). 

Rusting of Iron (see Rust). 

Softening Cast Iron. — To soften cast iron, 
heat to a bright glow, and gradually cool 
under a coveihig of fine coal dust, etc. 
Small objects are packed in quantities in 
a crucible, in a furnace or open fire, under 
materials which, when heated to a glow, 
give out carbon to the iron. Tliiiy should 
be heated gradually, kept at a Inight heat 
for an hour, and allowed to cool slowly. 
The substances recommended to be add(xl 
are cast-iron turnings, sodium carbonate, or 
raw^ sugar. If ojily raw sugar is used, 
the quantity should not be too sm;ill. 

Tinning Iron (see Tinning). 

Isingflass 

Isinglass, says Mr. R. Livingston Feni- 
bach in “ Glues and Gelatine,” is prepared 
chiefly from the swimming-bladder of the 
Russian sturgeon, and is marketed in 
various solid forms such as sheet, purse, 
lump, pipe, honeycomb, etc. It is a very 
hard, transparent and practically colour- 
less substance. It is the most powerful 
adhesive known, and is used chiefly by 
brewers and wine merchants for clarifying 
purposes ; pure gelatine, wliich is chemically 
the same thing as isinglass, cannot be used 
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in this way. Many substitutes for isinglass 
[ire offered for sale, but they possess only 
to a slight degree the excellent properties 
of the genuine. 

Dissolving Isinglass.' — Isinglass may be 
easily dissolved by boiling with water 
under pressure in a digester. The digester 
is an iron or copper pan, with a lid which can 
be bolted on and made tight with rubber 
packing ; in the lid is a valve fitted with a 
lever and an iron weight to regulate the 
pressure at which steam will blow off. In 
dissolving isinglass by ordinary boiling, if 
alkali is no detriment to the material, a very 
little caustic soda added to the water will 
help to bring it sooner into solution. 
Isinglass can also be dissolved by placing 
it in a bottle, just covering it with strong 
acetic acid, and melting down by heating 
the bottle in water ; such a solution used 
hot is a good cement for leather. Isinglass 
is not soluble in any spirit. If dissolved in 
water, and spirit of wine added at a certain 
strength, all isinglass will be thrown out of 
solution. 

Isinglass Cement for Metal. — This con- 
sists of 100 parts of very thick isinglass 
solution and 1 part of nitric acid. Stir 
the nitric a(;id evenly into the solution, 
paint the metallic surfaces with this liquid, 
and then press the two firmly together. 
The object of the nitric acid is to make the 
surfaces rough by corrosion ; but its use 
hinders the drying of the cement. It is 
therefore necessary to expose the (aunented 
metallic surfac.es to a higher temperature 
for a time to hasten the drying. 

Ivory 

Ivory differs from bone in its finer struc- 
ture and greater elasticity, and in the 
absence of those larger canals which carry 
blood-vessels through the substance of bone 
and appear upon it as specks or streaks, 
according as the bone is cut lengthways to 
or across the grain. On examining a cross 
section of a tusk cut at a distance from 
the growing pulp, its middle is seen to be 
occupied by a darkish spot of different 
structure ; this is the last remains of the 
pulp roughly calcified. The outer border 
of the tusks consists of a thick layer of 
cementum (commonly called “ bark ”), 


with which the whole tusk is coated, and 
the rest is ivory. The different ivories are, 
the mammoth, found in Siberia ; African, 
Indian, Ceylon, and Desert, found in the 
sands. The best ivory is African. The 
largest quantity comes from Africa ; less 
than one-fourth comes from India. African 
ivory is closer in the grain, and has less 
tendency to become yellow by exposure 
than Indian ivory. When first cut it is 
semi-transparent , and of a warm colour, but 
as it dries it becomes much lighter and 
more opaque. Ivory also shrinks con- 
siderably during the drying process, so that 
it is necessary to season it like wood when 
such things as box lids are to be made from 
it. In buying ivory, it is not always possible 
to judge its quality before the tusk is cut 
up. The tusk should be smooth and polished 
and of a deep copper colour, and should not 
show any large cracks. As about one-half 
the length of a, tusk is hollow, when cut- 
ting one up, great care must be taken to 
do this to the best advantage. Of other 
ivories, the c.anine teeth of the hippopotamus 
furnish an ivory harder and whiter than 
that of the elephant, and less prone to turn 
yellow. The tusks of the walrus furnish 
ivory of a dense and rather impcu’fect con- 
sistence. The spirally twisted tusk of the 
narwhal, the te(‘tli of the sperm whale, the 
ear bones of whah'S, and the molar teeth 
of the ('kqdiant, are also made use of as 
sources of ivory. 

Bleaching Ivory. — Ivory is best 1)1 cached 
])y exposing it to sunlight. The ivory 
should ])e carefully rubbed with powdered 
pumice and water, and then exposed whihi 
still wet to the sun. The bleaching agents 
that arc used consist of dilute solutions 
of suljdiurous acid and bleaching powder ; 
the ivory should not be kej)t lojig in these 
solutions. Another bleaching agent is hydro- 
gen peroxide that has been rendered alka- 
line with ammonia ; the ivory may be left in 
this solution until properly bleached, as the 
solution docs not injuriously affect the 
ivory. Kestoring the colour of yellowed 
ivory by bleaching is a tedious process, and 
very often the bleached articles will show 
signs of cracks in a short time. Most 
goods can, however, be greatly imj)roved, 
and in many cases the original colour 
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restored, by scouring with finest grade pumice 
powder and methylated spirit, and after- 
wards imparting a high degree of lustre 
by means of putty powder rubbed on with 
new soft chamois. 

Cement for Ivory. — Dissolve in about 30 
parts of water 2 parts of white glue and 
1 i^art of isinglass. This should be strained 
and evaporated to about 5 parts. A small 
quantity! — gay, part — of gum mastic 

should be dissolved in i part of water, 
and added together with 1 part of white 
zinc. The whole should be warmed before 
use. A simpler method is to use finely 
powdered quicklime, made into a paste, by 
mixing with white of egg. This should be 
applied to the broken parts, which should 
tlien be clamped together and left for a day 
or so. 

Choosing Ivory. — In choosing ivory, a 
j)retty grain ra-tluu* than strong markings 
is desirable ; but the finest quality, in the 
hard variety which is generally used, is the 
closest and freest from grain. Then it 
should be a pure white, says Mr. Maskcll. 

Dyeing or Staining Ivory. — Wash the 
articles in a strong solution of common 
washing soda to free them from grease and 
open the pores ; then dip in solutions of 
sulphuric acid to obtain varying shades 
of brown according to the strength of the 
solution and time of immersion, which can 
only ])e gauged by experiment. To stain 
ivory yellow, dip the articles first into a 
strong solution of bichromate of potash, and 
then into a boiling solution of acetate of 
lead. Another Tiiethod is to boil the articles 
in alum solution, 1 lb. to 1 qt . of water ; 
then plunge them into a second solution, 
i lb. turmeric, J lb. pearlasJi, boiled in -J gal. 
of water. Allow them to remain in several 
hours. In all cases take the precaution 
to plunge the articles in cold water before 
drying ofi, to avoid the possibility of end- 
shakes and cracking. Polish with whiting 
and spirits on a pad of brown cloth. AVholly 
different methods, but equally satisfactory, 
are as follow : Ivory should be washed 
thoroughly in hot soapsuds and rinsed 
several times in clean soft water before 
dyeing is attempted. The pieces should 
not be handled with the fingers ; such 
handling always tends to leave stains on 


the ivory, and to prevent dye penetrating 
evenly. After washing in soap and water 
the ivory should bo dipped in dilute nitric 
acid (1 part of acid to 40 parts of water) 
for a few minutes, then rinsed again in soft 
water. For dyeing, a solution of any aniline 
red may be employed, or the colouring may 
be done with cochineal, which is the oldest 
method. For cochineal dyeing, make two 
solutions : (fl) A solution of chloride of 
tin (1 part of the salt to IG parts of water) ; 
(b) a solution of cochineal made by boiling 
1 part of cochineal in 10 parts of water, add- 
ing a little ammonia, and straining. The 
ivory should be placed in (a) solution, heated 
to boiling, removed, and washed in clean 
water ; next placed in (6) solution and 
heated to boiling in the same way ; then 
thoroughly washed in clean water. The 
ivory should not be handled throughout 
the whole of this process, the pieces being 
lifted with wooden tongs. A piece of 
white bone should go through the treatment 
first, in order to see whether the dyeing 
can be done satisfactorily. 

Gold-lining Ivory. — To gold-line ivory, 
paint in the pattern with a fine camel- 
hair pencil moistened with gold chloride, 
and then hold the ivory over the mouth 
of a bottle in which hydrogen is being 
generated by the action of dilute sulphuric 
acid on zinc waste. The auric chloride 
is thus reduced to a thin but durable film 
of metallic gold. 

“ Hard ' ' and “ Soft ' ' Ivory. — Mr. Mas- 
kell says that “ hard ” or “ bright ” ivory 
is harder to cut with, the saw, or other 
tools, than the “ soft ” variety. It has 
not necessarily a coarser grain ; the 
quality of the grain is about equal in both 
descriptions. The terms are difficult to 
define exactly. The expert is guided by 
various considerations — by the shape of 
the tooth, for example, tapering to a fine 
point, or blunt — by the colour and 
quality of the bark or skin, and by the 
degree of transparency. 

Polishing Ivory. — This may be done by 
hard, medium, and soft revolving brushes 
with wet whiting and water, finishing with 
a soft polishing bob charged with dry 
whiting or with putty powder. To polish 
ivory by hand, make a pad of thick flannel 
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or blanketing and rub with whiting and 
water; finish with a new pad and dry 
whiting or putty powder. When finished, 
stand in the sun to bleach, if desired. 
The following directions apply to the 
cleaning and polishing of an ivory tusk, 
the surface of which is somewhat cor- 
roded. With a blunt knife first scrape 
away the scaly matter until the ivory 
below begins to show up all over. Then 
scrape with pieces of broken glass, using 
the sharp edges, or a steel wood scraper. 
Continue this operation until all protuber- 
ances arc worn down and the entire surface 
is moderately smooth. Next use coarse 
glasspaper, followed by medium, and then 
fine. Now rub well with fine emery 

powder, moistened into a paste with lard 
oil. Follow this application with one of 
powdered pumice and oil for a consider- 
i;iblc time until a polish begins to appear. 
Finally, a vigorous friction with putty 
powder and the palm of the hand will com- 
plete the operation. Such work, to be 
carried out successfully, needs a great 
expenditure of time and “ elbow-grease.’^ 
Removing Grain Marks from Ivory. — 
Scrape the ivory, being careful to keep 
to the original contour. A plan adopted 
with valuable pieces is to engrave a design 
on the surface, and to fill with black ink 
made by dissolving sealing-wax with spirit. 
Leave this to set, then polish off, thus hiding 
the objectionable marks. 
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Removing Grease Stains from Ivory. — 
Soak the ivory in best turpentine, letting 
it remain for a night and a day, and then 
rub off with whiting. This will bleach the 
ivory and remove the stains. Be careful 
not* to allow the turpentine to soak into 
the joints of the article. 

Softening Ivory. — To soften ivory and 
render it flexible, the following is said to 
be successful : Put pure phosphoric acid 
(specific gravity 1-13) into a wide-mouthed 
botitle or jar that can be covered, and steep 
thd ivory in this until it partially loses its 
opacity, then wash the ivory in cold soft 
water and dry, when the ivory will be found 
soft and flexible ; but it regains its hard- 
ness in course of time when freely exposed 
to air, although its flexibility can be restored 
by immersing the ivory in hot water. 
Another softening fluid is prepared by 
mixing 1 oz. of spirit of nitre with 5 oz. of 
water, and steeping the ivory in the fluid 
for four or five days. To restore the hard- 
ness to ivory that has been softened by the 
above methods, wrap it in a sheet of white 
writing paper, cover it with dry decrepitated 
salt, and let it remain thus covered for 
twenty-four hours. The decrepitated salt 
is prepared by strewing common kitchen salt 
on a plate or dish, and standing it before a 
fierce fire, when the salt loses its crystalline 
appearance and assumes a dense opaque 
whiteness — due to the expulsion of the 
water of crystallisation. 
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Japan, Black 

Japan black is really a better quality 
of Brunswick black, composed of boiled 
linseed oil, asplialtum, and gum anime. 
Without special plant it is costly and un- 
satisfactory to make it. It is better bought 
ready made. 

Jar, Cutting* (see Earthenware and 
Glass) 

Jet 

This is a fossil substance, hard and black, 
found in beds of lignite or brown coal, 
chiefly near Whitby, Yorkshire. It is in- 
flammable and takes a high polish. Its 
fracture is of a glossy and undulating nature. 
Its chief use is in the making of jewellery 
and fancy articles. The ancients knew of 
the property by which jet (in common 
with amber and, as is now known, a host 
of other substances) has tlie power when 
rubbed on a piece of flannel or silk of at- 
tracting to itself dust and similar light 
bodies. 

Cementing Jet Brooches. — For this pur- 
pose shellac is used. To fasten the back 
on a jet brooch warm the ’metal back of 
the brooch, and run the shellac upon it 
by means of a lamp flame or a blowpipe. 
Let it flow well and “ take ” everywhere. 
Then holding the brooch in one hand, and 
the metal back in a pair of pliers in the other, 
warm them one on each side of a flame. 
The jet must be hot, but not burnt ; the 
shellac must run. Then bring brooch and 
back together with pressure, and work 
them about slightly. Allow them to cool 


slowly. When cold, give the back a vigorous 
pull with the fingers to test the adhesion. 

Working Jet. — Jet can be easily cut with 
a fine fretsaw, and may be carved with 
ordinary carving tools. Jet ware may be 
brought to shape by rubbing on a flat block 
of sandstone, and polished first on a wood 
block, and lastly on a block covered with 
thick felt, sprinkled with putty powder 
or rouge ; or revolving wheels may be 
used. Any good spirit varnish will serve 
as a glaze for jet ware, especially if a small 
quantity of black (soluble in spirit) be 
added. 

Jewellery 

Cleaning Jewellery. — Gold chains, and 
other articles of gold and silver having 
no stones set in them, may, for cleaning,’ 
be well washed in strong soda water and 
soap, being afterwards rinsed in plenty of 
cold water and dried in sawdust in a warm 
place. Itings or other articles bearing 
stones (except pearls) may also be served 
in the ^ame way, and the settings may be 
well cleaned out by fine-cut wood pegs 
and pieces of thread passed through the 
small openings. When polishing, use a 
soft watch-brush charged with a little dry 
rouge for the engraved or chased parts, 
and rouge and water on the bare fingers for 
the plain parts. A wash after this is neces- 
sary to remove the rouge from the crevices. 
Rings, etc., having half pearls set in sinks 
must not be made wet all over, for if water 
gets behind the pearls they will be dis- 
coloured. Whole or half pearls set open in 
claws may be washed in cold water. Some 
cleaners use prepared chalk or Goddard’s 
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plate powder mixed with weak ammonia 
(1 of ammonia to 10 of water) for cleaning 
instead of soda water. Or Walker and 
Hall’s plate-cleaning alkali is used. With 
these preparations, sprinkle a little on a 
soft watch-brush and brush the articles 
over. Leave to soak for a minute. Then 
wash ofE with hot soap and water and treat 
as above. Cleaning stone settings with 
tissue paper is bad, and is not to be recom- 
mended. The friction caiised wears out 
the slender prongs, and helps to loosen the 
stones. Do not touch the setting with any- 
thing in cleaning except a soft brush. Stone 
settings can be washed with soap and water, 
then rinsed thoroughly in alcohol and dried 
in boxwood sawdust. Diamonds should 
be kept clean to be brilliant. The top 
becomes electric from the friction in wear- 
ing, while the back of the stone will become 
covered with a dust or lint attracted thereby, 
this destroying the brilliancy. To clean 
diamonds, wash thoroughly with soap and 
water to which a few drops of ammonia 
have been added ; rinse in pure water, im- 
merse for a moment in alcohol, and dry in 
boxwood sawdust. Sawdust for cleaning 
jewellery should come from whitewood. 
All sawdust is not equally good ; some, 
like that of the chestnut and oak, blackens 
the gilding ; others are not sufliciently 
absorbent and leave the object sticky. 
The best sawdust to use is that from white- 
wood such as the box, poplar, linden, pine, 
and fir, provided it is free from resinous 
matter. Have the sawdust slightly warm 
in use. 

Diamond Setting. — The setting of a dia- 
mond in a gold ring is not likely to be 
attempted by the handyman, but a descrij)- 
tion of the process may be interesting. As- 
suming that the ring is a plain one and 
has never had a stone set in it before, also 
that the diamond is a small one, the first 
thing to do is to drill a hole right through 
the ring a little smaller than the stone. 
Open this out by filing so that it is larger 
underneath, and in shape to the outline of 
the stone. With a hand graver, cut a 
slight ledge round its top edge for the stone 
to lie in. Solder four small beads of gold 
on to the ring just outside the ledge cut 
for the stone, then, having placed the 
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stone in position, a portion of the four 
beads can be forced over its edge with a 
small flat-face punch. Or, instead of four 
beads, four small upright stems may be 
soldered on (being afterwards shaped up by 
filing into neat claws), and simply bent 
over the edge of the stone by a burnisher. 
The soldering must be done with gold solder, 
using borax as a flux. To make a star setting 
for a single stone, a hole is first drilled and 
opened out to a little smaller than the stone ; 
a ledge is then cut round for the stone to lie 
in, leaving a depth of gold above its edge suffi.-. 
cient for the corns or claws to press over it. 
The star points are then cut with a graver, 
leaving a corn in the centre of the • broad 
base of each. This corn is undercut at 
the back so as to facilitate bending. The 
stone is then placed in, and the corns bent 
forward so as just to hold it. A small 
punch and light blows all round equally 
will bend the corns over the edge of the 
stone firmly. The ring can be conveniently 
held on a tapered stick. 

Gilding Jewellery containing Gems. — Pre- 
cious stones in hot gilding solution are liable 
to crack. The “ Jeweller and Metal- 
worker ” says that the topaz is the stone 
with which there is the greatest risk ; it 
will crack immediately if put cold into a 
hot liquid of any kind ; it should first be 
put into a cold liquid, and then the tempera- 
ture slowly raised, for by that means the 
degree of warmth imparted to the stone 
is very gradual. Amethysts should bo 
treated in the same manner. Pearls must 
not be put into pickle in the cleaning of 
the work previous to gilding, neither hot 
nor cold, but they can be gilt in a moder- 
ately hot gilding solution without injury. 
Stones set with foils at the back must not 
be immersed in liquids, hot or cold, or the 
liquid will penetrate to the back and spoil 
the foil. Turquoises, opals, cats’-eyes, jet, 
shell, ivory, bone, or celluloid will bear very 
little heat indeed ; nevertheless, they may 
be put in a warm gilding solution without 
damage, providing the temperature is 
not too high and the solution is in good 
workable form for the dej)Osit to take place 
almost immediately ; but it is advisable to 
dip them in lukewarm water before enter- 
ing the gilding liquid, as a precaution. 
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Articles containing rubies, emeralds, sapph- 
ires, garnets, aquamarines, and pastes 
may all be gilt in a hot solution if the con- 
ditions set forth above are complied with. 
A cold solution would require to be much 
richer in gold than a hot one. 

Jewellers* Cement for Spangles and Pins. 
■ — This can be made by melting together in 
a covered vessel 7 parts of indiarubber and 
2 parts of sulphur. In using, a small 
quantity of the cement is melted and ap- 
plied to the surfaces previously heated in 
the flame of a spirit lamp to remove all 
moisture. 

Pearl Setting. — The holes for the pearls arc 
drilled just deep enough in a ring for the 
edges of the pearls to come a little below 
the edges of the holes ; these holes arc 
made with a flat-bladed drill or pearl drill. 
Having fitted all the stones, cut the side 
grooves, leaving small pieces of gold between 
the stones and one piece at each end. 
Place all the stones in position, and with 
the point of a strong spit sticker push over 
the edges of the stones the little pieces left. 
These pieces are next formed into grains 
by applying a grain tool on the top of each 
with a little pressure, working them into 
shape. The side grooves are then brightened 
by cutting them over again with a spit 
sticker, the back of which has been polished 
to give a smooth cut. For fixing pearls on 
pins, brooches, etc., a thin paste made with 
the finest plastcr-of-Paris and water is 
generally used. Some workers mix a little 
white of egg with the j^aste to make it adhere 
more firmly. 

Removing Gems from Settings before 
Soldering. — The “ Jeweller and Metal- 
worker” says that the stones are generally 
removed by means of a pheon, different kinds 
of scorpers, and wax sticks. The greatest 
care should be exercised to prevent break- 
ing the stones and settings. Claws, and 
the little beads of metal iisually found 
surrounding stones, and known in the trade 
as “ grains,” should be raised only just suffi- 
cient to allow of the stone being withdrawn 
by means of the wax stick, for if they are 
forced back too far they are liable to break 
off, being naturally hard, and considerable 
trouble will be experienced with them when 
once broken off. The safest way to raise 


the claws of grains will be by inserting 
the pheon or flat scorper between each 
claw or grain and its fellow, taking care that 
the lifting tool presses on the head of the ring, 
which should act as the fulcrum, and not on 
the stone. A careful leverage will, in this 
manner, raise the different settings suffi- 
ciently to enable the stones to be readily 
pulled out with the wax. Claw, gothic, 
coronet, gipsy, thread and grain settings 
may thus be treated. Point, cramp, and 
Roman settings will need to be cut a little 
round the stones, and then withdrawn with 
strong wax. 

Removing Tight Finger-ring. — To re- 
move a tight finger-ring, pass the end of a 
fine string underneath the ring, and then 
wind it evenly around the finger toward the 
tip, as far as the first joint. Take hold of 
the end of the string which has been passed 
through the ring, and slowly unwind, when 
the ring will slowly move upwards. 

Soldering Gem Rings Set with Stones. — 
According to the “ Jeweller and Metal- 
worker,” diamonds are of the few stones 
that can with safety be left in while sol- 
dering, if the soldering is to be done near 
the stones ; and some of these, if heated 
very hot, will become scorched. They 
unite with the oxygen of the air when 
un 2 >rotected from it at a great heat, and fuse 
on the sharp edges, emitting carbonic 
acid gas ; the risk is increased when the 
ring is made of thick solid gold. In the 
manufactory, it is a common practice, 
before soldering a faulty ring, to coat dia- 
monds with a creamy paste of boracic acid, 
to protect them from the action of the air ; 
even then, if the stone contains a flaw, it is 
liable to crack or a piece to flake oft’, as 
all such substances expand with heat, and 
if one part is heated hotter than another 
the difficulty is increased. The heat should 
therefore always be applied gradually. 
Fancy coloured stones, such as sapphires, 
rubies, emeralds, amethysts, garnets, aqua- 
marines, and those composed of quartz, and 
even pastes, will resist a certain amount 
of heat properly applied, and a ring set with 
any of these stones may be hard-soldered 
at the back without the stones being re- 
moved. But if they require soldering near 
the stones these must be taken out. Various 
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devices are resorted to in soldering articles 
which have stones set in them in such a 
manner that it is inconvenient and expen- 
sive to take them out. Among the suc- 
cessful devices are the following : Wet tissue 
paper is wrapped in several thicknesses 
round the stones to keep them cool. This 
keeps the flame of the gas-jet off, and by 
the moisture contained in the wrapping 
equalises the temperature, and prevents the 
heat required for hard -soldering reaching 
the stones. Wet whiting pasted all over 
the part containing the stones is preferred 
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by some workmen, and by others slices of 
raw apple or potato are employed to cover 
up the exposed portion of the article in 
the same manner. The shanks of rings 
may readily be hard-soldered with a quick 
flame and by one experienced at the work 
when set with any of the foregoing stones. 
Rings or any other articles set with pearls, 
turquoises, opals, cats’ -eyes, jet, shell, ivory, 
bone, or celluloid, will bear no heat what- 
ever, and these must all be removed before 
soldering, unless this can possibly be done 
while they are immersed in water. 
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Kettles 

Bending Kettle Spout (see Tubes). 

Removing Fur Deposit from Kettle. — Tlie 
general method of removing the fur is to 
chip it out with a chisel or other sharp- 
ended tool, and a perfect method of pre- 
venting deposition has yet to be discovered. 
An old-fashioned remedy is to have a marble 
rolling about in the kettle ; when this has 


Fig. 419. — Wood Block 
and Screw for Fast- 
ening Kettle Handle. 

Fig. 418. — Factening 
Kettle Handle. 

increased in size by the deposit it may be 
removed and the chalky matter chipped 
from it before replacing. “ Octopus ” fur 
collector, or some oyster shells, can bo 
used in the same way as the marble. A 
chemical method of removing the fur is as 
follows : To 1 part of strong hydrochloric 
acid add 9 parts of water ; fill the kettle 
with this, and allow it to act until the violent 
evolution of gas from the scale ceases ; then 
immediately wash the kettle \yith water 
several times. If, the kettle is of iron the 
acid must not be left in too long, or it will 
attack the kettle after the scale is dissolved. 




In some cases, merely boiling some common 
whiting in the vessel (watch carefully, as it 
soon froths over), and then washing out, is 
found to soften the fur. If necessary, re- 
peat the process. This does not damage the 
vessel as chiselling is apt to do. A wire 
should be passed up and down the spout 
until clean. 

Repairing Kettle Handle. — A simple and 
cheap method of fastening a kettle handle 
that has come off is illustrated by Fig. 41 8. 
The method merely requires a round- 
headed screw, with a wood block inside the 
kettle (see Fig. 418). First bore the wood 
block (Fig. 419), and drive the screw nearly 
down. Then remove the screw and make 
sure that it will pass through the holes in 
the handle and kettle top. Next, firmly 
holding the block of wood inside the kettle, 
drive the screw home to hold the handle 
tight, and then serve the other side of the 
handle the same. A little contamination 
of the water boiled in the kettle will result at 
first, but will not be harmful afterwards. 

Repairing Rusty Kettle. — For stopping a 
hole in a rusty kettle, many compositions 
have been tried, with more or less unsatis- 
factory results. Consequently they cannot 
be regarded as practical recipes. The fol- 
lowing method is advised. With a sharp 
knife, scrape the bulk of the rust from the 
kettle, and apply raw spirit of salt fre- 
quently. This in a short time will remove 
the remaining rust, leaving the surface of 
the metal clean, when the hole can be sol- 
dered over in the usual manner by using 
killed spirit as a flux. 

Replacing Kettle Spout. — Kettle spouts 
are generally soft-soldered to the body. 
When replacing an old spout, first thor- 
oughly clean the spout and body, where it 
324 
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is to be soldered, by filing and rubbing with 
, emery cloth, then tin the end of the spout 
and round the hole in the body with the 
copper bit. Place the spout through the 
hole in the body from the inside, and see 
that it fits tightly where the flange upon 
the end of the spout butts up against the 
inside of the body ; then, using killed spirits 
as a flux, well soak the solder round the 
flange on the spout, and also leave a body 
of solder floated round the junction formed 
by the body and spout on the inside of the 
. kettle. 

Key Fitting (see Lock Repairing 
and Key Fitting) 

Kieselguhr 

Kiesclguhr (infusorial earth) is a siliceous 
material composed largely of the skeletons 
or sheaths of minute animalculsB called 
diatoms. This substance is very light and 
floury, hence it is also known ss ‘‘ fossil meal.” 
There are several other siliceous materials 
allied to kieselguhr, among them being 
tripoli powder, mountain cork, mountain 
wood, diatomitc, etc. Kieselguhr is used 
as a non-conducting covering for steam 
boilers and steam pipes, and for refrigerators, 
and in the manufacture of dynamite. The 
pipe and boiler covering is made of kieselguhr 
mixed with about onc-tenth of its weight of 
common dried clay, with the further addi- 
tion of cowhair as a binder. The finest 
varieties of kieselguhr, when free from grit, 
are used as polishing substances for metals, 
in the preparation of metal polishes, and as 
an iijgrcdient in certain soaps. 


Knives 

Cleaning Knives and Forks. — Powdered 
Bath brick, made into a paste with paraffin 
and applied with a piece of flannel, quickly 
removes all dirt and rust ; and a little dry 
powdered Bath brick applied with a soft rag, 
after the above treatment, leaves a brilliant 
polish. 

Fixing Knife Blades in Handles. — The 
best method of fixing knife blades in handles 
is as follows : — Pill the handles with pow- 
dered resin mixed with silver sand, heat the 
knife tang, press it firmly into the handle, 
and cool in water. Powdered pitch and 
sand may be used in a similar way, but the 
former method is more generally used and 
is better. The following method is said 
to be thoroughly reliable : Mix together 
powdered alum and common river sand in 
equal proportions, and melt in a plumber’s 
ladle or in an iron spoon. Pour the mixture 
into the handle, which should previously 
have been warmed, and force in the tang ; 
then set aside for an hour or so to cool. 
Another cement for fixing the tangs of 
knife blades into the handles is made by 
mixing 4 parts of resin, 1 part of beeswax, 
and 1 2 )art of plaster-of-Paris. Put the 
cement powder into the hole, heat the tang, 
and press home. 

Removing Knife Blades from Handles. — 

Loose blades are a sou. cc of risk and shoiild 
be removed and refixed. To remove them, 
immerse the handles in boiling water until 
heated right through, and then pull blade 
and handle apart. Refix as described 
in the 2 :)rcccding 2 )aragraph. 
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Lacquering, Chinese and Japanese 

This process is applied to wood, not to 
mefal, and is known in a number of modifi- 
cations. The wood to be lacquered is 
absolutely dry, and receives not less than 
thirty-tliree successive applications to pro- 
duce perfect work. When the lac coating is 
about ‘ly in. thic.k it is ready for the en- 
gravers. The Chinese, like the Annamites, 
mix oil of trail or aleurites with the lac, 
and the greatest care is exercised in drying 
the different layers in dimly lighted rooms 
specially fitted up for the purpose ; the 
necessary moist atmosphere is maintained 
by systematically watering the earth which 
covers the walls of this “ cold stove.” In 
Japan the wood is well prepared, and the sur- 
face made up with ]n*’e lac, dried, pumiced, 
and coated with a mixture of crushed flax 
and glue. A layer of lac is applied and 
covered with a fine linen fabric, all parts of 
which should adhere perfectly. This, suit- 
ably dried, serves as a foundation for the 
successive applications of thirty-three layers. 
After each coat the surface is rubbed with a 
fine grained stone before drying in the moist 
chamber, and the greatest precautions 
arc taken to avoid impurities and dust. 
The final polish is obtained by rubbing 
with the powder of calcined deer horn, and 
the work then can receive the gold or silver. 
The design to be reproduced is drawn on very 
fine paper and treated with a mixture of 
glue and alum, and on the back of the paper 
the outlines are traced with a brush of fine 
rat hair, dipped inflac previously boiled over 
a brisk charcoal fire. This paper is applied 
to the object and made to adhere by rubbing 
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with a spatula of minoki wood or of whale- 
bone. On removing the paper, the design 
is found transferred damp, and is rendered 
more distinct by applying white powder 
with a piece of wadding. With one of these 
transfer papers twenty reproductions can 
be secured, and the lines can be retraced 
with the boiled lac, it is said, so as to pro- 
cure copies almost indefinitely. The boiled 
lac causes the outlines to remain damp, and 
imperfections cafi be corrected. In this case 
the outlines arc retraced with a pencil of 
hare’s hair lightly charged with a preparation 
of lac not boiled. This operation is delicate 
and requires great care not to displace the 
lac from the original outlines. The whole is 
covered with fine gold, silver, or tin powder, 
as desired, by means of a piece of wadding. 
If the object is large the process is con- 
ducted successively on separate parts, and 
at each step the piece is dried in a damp 
room, tightly closed to exclude the lust. 
When the metallic coating has hard- 
ened suflieicntly, the piece is taken out, 
and the design is covered with a fine trans- 
parent lac laid on with a brush of hare’s 
hair. The next part is not touched until 
the preceding is quite dry. All the parts 
of the object arc finally rubbed with a 
piece of camellia-wood charcoal in order 
to equalise the thickness, and then polished 
with the fingers moistened with a mixture 
of calcined deer-horn powder and oil. 

Chinese Lacquer Work. — The red gold 
and pale yellow effects seen on Chinese 
lacquered cabinets, etc., are produced by 
the aid of lead, tin, hr silver foil laid upon 
a smooth surface and coated with various 
gum varnishes. Very effective panels may 
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be made upon this principle, and these may 
be utihsed in the construction of screens, 
cabinets, etc. When sheet metal is used it 
should be perfectly free from marks of any 
kind, and should be highly polished. If 
wood is employed, it must be planed very 
flat and then smoothed with fine glasspaper, 
being afterwards sized and primed with 
two coats of white-lead and yellow ochre 
mixed with drying oil and a little oil size ; 
rub down each coat with pumice powder 
and water. Next coat with flat black, 
and rub down, first with finest glasspax)cr, 
then with a dry cloth, and finally with the 
palm of the hand, taking great care that 
particles of dust do not remain. Now giv(5 an 
even coat of a mixture of two parts of black 
japan and one part of gold size, and after 
rubbing down, when dry, with* pumice 
powder and water, the panel is ready 
for the silver leaf. The portions to be 
treated with foil are then coated with gold 
size to which has been added a small pro- 
portion of linseed oil, and when these parts 
are of the proper “ tackiness ” the leaf 
or foil is laid on, as in gilding. When dry 
and the surplus metal removed, the sub- 
jects are toned, shaded, and tinted ; for 
the darker shades, dragon’s blood mixed 
with turpentine is used ; gamboge forms 
the lighter shades. All the transparent 
oil colours, employed by artists, may also be 
used for various effects upon the foil. In, 
say, a landscape, figures, the sun, and 
water may be covered with foil, whilst the 
other portions of the landscape may be exe- 
cuted in oils, and should be suggestive 
rather than detailed. When dry, wash 
with water containing a very little soda, 
and finish by varnishing. 

Japanese Lacquer Work! — The Japanese, 
who have been masters in the art of 
the application of lacquer to articles of 
commerce from ancient times, have three 
processes — ^extraction, application, and deco- 
ration — and the methods are the same to- 
day as they were ages ago. The lac is taken 
from an incision in the trunk of the Rhus 
vermicifera, and contains approximately 
about 70 per cent, of lac acid, 4 per cent, 
of gum arabic, 2 per cent, of albumen, and 
24 per cent, of water. It is strained care- 
fully and deprived of moisture. It next re- 


J27 

ceives an admixture of gamboge, cinnabar, 
acetous protoxide, or other colouring matter. 
The article to be operated on is covered 
with a layer of Japanese paper, fixed on 
with rice paste to which a little lacquer has 
been added. This prevents any exudations 
from the wood reaching the overlaid lac- 
quer and interfering with the high polish. 
There are many operations of sizing, lac- 
quering, polishing, drying, rubbing down 
again, and so on, till after a number of 
days it has a smooth lustre with a dark 
grey surface. The next work is that of 
the artist, who sketches the outline on the 
article with a paste of white-lead, and 
tlicn proceeds to fill in the design with gold 
and colours, afterwards laying over all a 
coat of translucid lac, and carefully polishing 
it all over. If any of the parts are to be in 
relief, these are built up with a putty of 
black lacquer, white-lead, camphor, and 
lampblack. The real secret, however, is 
great care and infinite patience. 

Lacquering Metals 

Metals arc lacqucr(‘d to protect their 
polished surfaces from atmospheric in- 
lluenccs. ddie surface to be laiapiert'd must 
be thoroughly cl(*aned, and only the best 
quality lac (pier and brushes should be em- 
ployed. Full dtd.iils of the process an* 
given on p. 91 under the heading, “ Brass : 
Cleaning and Restoring Bedstead Brass- 
work.” 

Lampblack 

In producing the various grades of lamp- 
black, soot oil, which is the last oil obtained 
in the distillation of coal tar, freed from 
naphthalene as far as possible, is Inirned 
in a special furnace. In this furnace is an 
iron plate, which must always be kept glow- 
ing, and upon this plate the soot oil trickles 
from a vessel fixed above. It is decom- 
posed, and the smoke (soot) rises into four 
chambers through small apertures. When 
the quantity of oil destined for dccomjiosi- 
tion has been used up, the furnace is allowed 
to stand undisturbed for a few days, and only 
after this time has elapsed are the chambers 
opened. In the fourth chamber is the very 
finest lampblack for lithographers’ use ; 
in the third is the fine grade employed in 
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making printers’ ink ; while the first and 
second contain the coarser soot, which, well 
sifted, is sold as flame lampblack. From 
grade No. 1 the calcined lampblack for paper- 
makers is produced. For preparing this 
lampblack, iron capsules with closing lids 
are packed tightly with the coarse lamp- 
black, and the cover is smeared with fine 
loam. The capsules are next placed in a 
stove and semi-calcined, this causing the 
oils to evaporate and the remaining lamp- 
black to become odourless. The capsules 
are allowed to cool for a few days before 
being opened, as the soot dries very slowly, 
and easily ignites in contact with air if 
the capsules arc opened too soon. For 
the purpose of preparing completely cal- 
cined lampblack, the semi-calcined sub- 
stance is packed into fresh capsules, these 
})eing closed up well. After a calcination last- 
ing two days, the capsules are opened, and 
the lampblack is found to be in compact 
pieces. For the manufacture of soot-black 
another furnace is employed. Asphalt or 
pitch is thrown in through the doors, air 
being excluded as far as practicable, and 
the smoke escapes through the chimney to 
the soot chambers 1, 2, 3, 4, and 5, and in 
these chambers the soot assorts itself. The 
asphalt or pitch is burned up completely, 
and the furnace is then left unopened for 
several days ; then the outside doors are 
slowly ojiened and air is admitted. Later 
on the doors can be opened altogether, 
if the soot-black is quite cool. Chamber 4 
contains the finest soot-black, and this is 
used in the manufacture of leather-cloth 
and oilcloth. In the other chambers is 
fine and ordinary flame -black, which is sifted 
and packed in suitable barrels. Calcined 
lampblack may also be produced from it, 
the operation being the same as for oil- 
black. 

Lamps 

Acetylene Lamps (see Acetylene). 

Care of Oil Lamps. — This is chiefly a 
matter of keeping them scrupulously clean 
and using common sense. In lighting a 
lamp the wick should be turned down and 
left down until the chinmey and shade are 
replaced ; then gradually turn it up. This 
will save the chimney. A lamp should be 


extinguished by turning down the wick 
and then pulling the extinguisher if there 
is one ; if not, blow across the top of the 
chimney, but not down into it. Once in 
every two or three weeks wash the burner 
in strong soap or soda water. Boiling in 
soda water is* hardly necessary. A few 
bubbles of air in the oil tank of a reading 
lamp will often prevent a free flow of oil 
through the narrow pipe which carries the 
oil from the tank to the burner, causing 
the lamp to give a dim, yellow light. When 
filling the reading lamp bear this in mind, and 
fill the tank to the top, breaking any air 
bubbles that may appear. 

Cementing Broken Reservoir. — The fol- 
lowing arc two cements for mending cracked 
or brokqn glass lamps to hold paraffin oil. 
Mix plaster-of-Paris with white of egg and a 
little vinegar. Allow this twenty-four hours 
after applying in which to become hard. 
Mix 3 parts resin, 1 of caustic soda, and 
5 of water with half their entire weight of 
plaster-of-Paris. Use at once and allow 
forty-five minutes in which to set. 

Cementing Collars or Rims to Glass Reser- 
voirs. — (1) Kings or collars are. cemented 
on to reservoirs with plastcr-of-Paris, which 
is considered to be stronger if prepared 
with a saturated solution of alum in clean 
water. (2) Powdered alum forms a simple 
but thoroughly reliable cement. Clean the 
rim and neck from grease, invert the rim, 
fill its cavity with powdered alum, and 
place on the top of a hot range or stove. 
When the alum begins to get pasty, press 
the neck of the lamj) firmly into place, re- 
move from the stove, and set aside to cool. 
In about five minutes the lamp will be ready 
for use. (3) Use 1 part of plaster-of-Paris 
well mixed with 2 parts of resin soap. Zinc 
white or slaked lime can be substituted for 
the plaster-of-Paris. 

Cementing Reservoir to Stand. — Plaster- 
of-Paris is frequently used for cementing 
lamp bodies into their stands, but it is not 
very serviceable, being easily dislodged by 
heat or vibration. Keene’s cement (which 
is plaster-of-Paris steeped in a saturated 
solution of alum and reburnt) is much 
stronger. A very strong cement may also 
be made by taking a solution of zinc chloride, 
specific gravity 1*5, adding 3 per cent. 
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of .borax, and then sufficient zinc oxide to 
form a stiff paste. Apply at once, as the 
cement sets rapidly. 

Cleaning Lamps. — The “ Bazaar” says that 
absolute cleanliness in the care of a lamp 
cannot be secured by any amount of ex- 
ternal daily wiping after filling, for periodical 
cleaning of the burner and adjacent parts is 
necessary ; these must be taken apart for 
the purpose. By placing the whole lamp top 
in soda water and scalding or even boiling 
it, a lot of the accumulated dirt will doubt- 
less be removed ; but this is a somewhat 
lazy way of performing the work, and the 
burner should certainly be taken apart, as 
its construction may be perfectly under- 
stood by anybody. First remove all 2)arts 
that unscrew, and then by the aid of a 
screwdriver take off the slotted cap which 
fits on like the lid of a tin, having perhaps a 
punch -mark or groove to keep it in position ; 
the cap will be found to go on again very 
easily, The extinguisher may be removed 
by drawing out the pin which passes through 
the lever ; this lever can then be with- 
drawn, and the spring-closing shutters can 
be pulled off the wick-tubes. At the bottom 
will be found a perforated casing (perhaps 
two or three), which must be ])riished either 
with or without hot water ; also scrape off all 
corrosion from the wick-tubes caused by 
the burning oil and then wash them in hot 
water. When dry, put together again 
as before. When a lamp needs the above 
treatment, the air supply will be found to 
be impeded, and the cliimney will get over- 
heated and either crack or become frosted 
from within. 

Cleaning Oil Lamp Globes. — For cleaning 
oil lamp globes so as to remove from them 
unsightly grease spots, and to restore the 
handsome matt appearance of polished glass, 
pour two spoonsful of a slightly heated 
solution of potash into the globe, moisten 
the whole surface with it, and rub the 
stains with a fine linen rag ; rinse the globe 
with clean water, and carefully rub dry 
with a fine, soft cloth. 

Cleaning and Reburnishing Brasswork of 
Lamp. — Take the lamp to pieces ; then, to 
remove the old lacquer, immerse in hot solu- 
tion of potash or soda, 1 lb. to a gallon of 
water. Ordinary carbonate of soda will do, 


but is not quite so effective as the potash. 
When the work is fairly clean, procure some 
common yellow nitric acid (aquafortis) and 
tie the articles together with copper wire ; 
now warm them to a temperature of about 
212^, and dip in the aquafortis once or 
twice till quite clean and of good colour ; 
swill each time in water. Finish by rapidly 
dipping, cold, in a portion of the aquafortis 
that has not been i)reviously used. Swill 
quickly in running water ; then dip in 
clean hot water, and dry out in bo^f or beech 
sawdust. Do not let the acid get on the 
clothes, as it will spoil them. A hard 
steel burnisher should be used to burnish 
prominent parts. Ox gall, beer, or soap- 
suds is used . to lubricate the burnisher. 
When burnished to satisfaction, swill in 
clean hot water with a pinch of cream of 
tartar added to prevent rapid oxidation ; 
dry out in sawdust as before, then lacquer. 
A burnisher can be made from an old 
square 10-in. file by softening it and filing 
the teeth off, then polishing, hardening, and 
again joolishing. The section of the burnisher 
is elliptical. 

Colouring Illumination Lamps. — ^The sim- 
j)lest and j)robably the best method is to 
use coloured lacquers such as are sold by 
the Fredk. Crane Chemical Company. The 
lamps should be thoroughly dried, and the 
lacquer cither poured into them and then 
drained, or applied (inside or out) with a 
flat brush. When buying the colours, see 
that they are sufficiently dark for the 
purpose, as the lacquer dries considerably 
lighter than it will appear in bulk. Or pro- 
ceed as follows : Cleanse the lamps with a 
strong solution of potash, well rinse in 
clean water, thoroughly dry, and place in a 
warm room for a few hours before colouring 
to prevent chilling. Obtain from the 
Fredk. Crane Chemical Company small 
quantities of cold lacquer of the colours re- 
quired, and either dip the lamps and drain 
or lay the lacquer on with a camel-hair 
brush, the latter method being the better 
if only a few dozen lam.ps are to be coloured. 
Then hang them up to dry in a warm room. 
Common tumblers will answer the purpose 
of the lamps. They only need lacquering 
two-thirds up from the bottom, and about a 
tablespoonful of water should be put in 
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when using to prevent damage to the tum- 
bler. The lacquer can be removed with 
strong soda water. Price’s special bucket 
lamp candles may be used on account of their 
cleanliness. 

Combustion in Oil Lamp. — The ordinary 
oil lamp is one of the best illustrations of 
perfect combustion and consequent smoke 
prevention. The heated gases rising in the 
chimney 2 )roduce a draught, and fresh air 
is continually drawn in at the bottom 
through the hot gauze, which warms and 
divides it so as to ensure thoroughly mixing 
with the gases from the burning oil. Turn 
up the wick and the tlame becomes smoky 
— too much hydrocarbon for the air supply. 
Raise the chimney slightly from the bottom 
and again there is smoke — too much air 
at too low a tcmjierature which chills the 
flame. Insert a cool metal rod into the 
chimney and soot is deposited on it — chilling 
of the flame again and disengagcmient of the 
carbon, while the hydrogen continues to 
burn. And thus the three requisites for 
good combustion can be learned : enough 
air, a sustained higli temperature, and a 
thorough mixing of the gases. The last two 
are so important that it is entirely i)ossible 
to have an excessive supply of air and dense 
black smoke at the same time. 

Dents in Metal Reservoir. — The dents 
and bruises can only be removed by ham- 
mering smooth over a bright stake, or by 
skimming over in a lathe. The vessel can 
then be polished in the usual way with floiir 
emery j)owdcr and crocus, and finished ofl 
with the cotton dolly. It may then be 
lacquered. 

Fire Risks with Paraffin Lamps. — Prof. 
Vivian B. Lewes says that if it were possible 
to prevent the sale of cheaj) and dangerous 
oil lamps, and one could at the same time 
do away with the side feeds and glass 
reservoirs, probably half the total number of 
fires and accidents caused by oil lamps would 
disappear. If people could be persuaded 
to keep a lighted lamp on a firm table and 
never to move it, another large diminution 
in the trouble would take jflace. The use of 
lamps with a proper extinguishing device, 
or if this is absent the putting out of the 
lamp by puffing across the top of the chimney 
when the lamp has been turned down a little, 


instead of blowing down the chimney, 
would further diminish the risk of accidents 
to a point where they would not be much 
greater than with other illuminants. If a 
properly constructed lamp with a soft, well- 
fitting wick is filled full each day so that it 
is never allowed to burn too low, the oil 
lamp is a most excellent form of illumina- 
tion where coal gas is not available. 

Improving Light of Paraffin Oil Lamps. — 
The placing of salt and camphor in lamp 
oil is of no practical benefit. Use good oil. 
The wick, which should be of a loose texture, 
fitting the wick-tube moderately loosely, 
should be renewed occasionally ; make sure 
that the wick is dry before it touches the 
oil. Also clear all air passages in the burner ; 
any wire gauze or perforated metal must 
be cleaned by brushing, not by merely 
washing. The above are the essentials for 
obtaining a good light. Combustion is then 
perfect, a much whiter and more dazzling 
flame is obtained, and there is no smoke or 
smell. Of course, the lamp must have 
its own j)roper shape of chimney. There 
is a general impression that when naphtha- 
l(*.ne (the so-called “ Albo-carbon ”) is put 
into paraflin oil, the flame obtained is 
whiter and more brilliant than when paraffin 
oil alone is burned. A warning in connec- 
tion with the use of this substance is : Do 
not 2 )ut the albo-carbon into the lamps, but 
into the can in which the oil is kept, or 
should the lam2) burn low of oil through 
neglect, the warmth will vaporise the carbon, 
and it will cause a scries of small explo- 
sions, accompanied with dense smoke, and 
a thick, black deposit in the lamp glass. 

Motor-car Lamps (see Acetylene). 

Removing Collars or Rims from Glass 
Reservoirs. — (1) Ta2) the collar all round 
with a piece of hard wood, holding the 
reservoir in the hand the while. (2) If 
that does not loosen it, rub the edge of a 
table knife all round between the bottom 
edge of the eollar and the reservoir, and 
then, using the edges of two knives as 
levers, try to prise the collar ofl. If that 
fails, it is very probable that there is some 
projecting flange on the reservoir which 
will hold the collar on until the 25laster is 
crumbled. (3) Fix the ring in a vice 
having lead jaws, and work the body back- 
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wards and forwards until the cement is 
broken. (4) The following information is 
useful in this connection, but applies par- 
ticularly to removing brass collars from the 
necks of glass retorts. If it is wished to pre- 
serve the collars, allow them to stand for 
some time in dilute hydrochloric acid, which 
will dissolve out the plaster-of-Paris. If 
the collars are not required, place them in 
strong nitric acid, which will dissolve the 
brass. Another method is to make file marks 
just above the collars, heat a piece of brass 
rod or thick iron wire in the blowpipe flame, 
and place it on the file marks. Often a crack 
will go right round at once ; if not, the 
crack can usually be obtained after two or 
three heatings in this way. {See also 
“ Glass Bottles.”) 

Renovating Copper and Iron Lamp. — 

The lamp bracket must be taken to pieces, 
and the copper parts tied together and 
boiled for about twenty minutes to remove 
all the old lacquer, in a boiling solution com- 
posed of i lb. of caustic potash and 1 gallon 
oi water. Well swill in several changes 
of clean water, and dry in warm sawdust. 
The parts must then be polished, and 
afterwards lacquered, either hot or cold. 
The iron parts must be smoothed down, and 
may then be painted with cycle enamel 
if a polished surface is required. If a dull 
black finish is desired, after removing 
thoroughly all grease and dirt, the iron- 
work may be painted with, or dipped into, 
a solution consisting of 1 part bismuth 
chloride, 2 parts mercury bichloride, 1 part 
copper chloride, 0 parts hydrochloric acid, 
0 parts alcohol, and 50 parts Avatcr, well 
stirred together. When dry, place in boiling 
water, and keep boiling for half an hour. 
Should the colour not be dark or black 
(‘nough, repeat the operation. The black 
is fixed by coating with boiling oil and 
iieating till all oil is driven off. 

Laundry Blue (see Blue) 

Lavatory Basin, Drilling: Holes in 
(see Basin) 

Lawn-mowers 

For sharpening lawn-mowers, remove the 
wheels, take the left- or right-hand driving 
pinion and change it to the ojDjDosite side 
with the pawl properly in place, and then 
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the knives will revolve backwards upon 
turning the wheel. A little emery and oil, 
a couple of twists of a screwdriver to 
adjust the stationary blade, and ten to 
twenty minutes’ hand-turning with any- 
thing in the form of a handle fastened to the 
wheel will usually sharpen a mower whose 
blades are not very blunt. Of course, 
foot power of any kind whore the belt could 
be run over the wheel will increase the efii- 
ciency several hundred per cent. 

I.ead 

Lead (chemical symbol Pb, melting point 
612'’ F., specific gravity 114) is a bluish 
grey inetal which is lustrous when freshly 
cut. Being very malleable, ductile, and 
tough, it is used largely in many of the 
(grafts. It is devoid of elasticity, very 
soft, and (;an be cold-welded by pressure. 
Lead is not affected by most acids, but 
moisture and nitric acid rapidly oxidise 
it. If it is slowly cooled from its melting 
point, it crystallises into octahedrons. 
Sheet-lead is of two kinds, cast and rolled, 
the latter being known as milled ; and 
it is jointed, when occasion requires, in one 
of two ways, soldering or “ burning.” Lead 
is easily fused, and enters into the composi- 
tion of many useful alloys, some of which 
are solders. It occurs in the form of 
ore, and generally as sulphide of lead, 
known commercially as galena, wliich is 
reduced as follows : It is first picked, 
then broken and washed, most of the 
mechanical impurities being removed. The 
ore then is partially roasted or calcined for 
two hours in a reverberatory furnace ; 
lime is thrown into the furnace during the 
latter stages of the process, at the end of 
which the molten lead is run off and the 
slag is removed. 

Hardening Lead. — Lead can be rendered 
hard by alloying it with antimony in pro- 
portions varying from 10 to per cent. 
For ordinary i)urposes, 4 parts of lead 
to 1 part of antimony would form a suit- 
able alloy. 

Lead Pipes, Tinning {see Tinning). 

Lead Wool. — Blci-wollc or lead wool has 
been introduced as a substitute for melted 
lead in making joints in spigot pipes. The 
blei-wolle is lead which has been shredded 
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to about the size of heavy thread, collected 
into bundles of convenient length and of a 
size in proportion to the joint to be filled, 
twisted somewhat and caulked cold into 
the joint against a backing of hemp or 
tarred yarn as usual. The material is 
produced by Aug. Buhne and Co., of Frei- 
burg, Germany, and the invention is said 
to be protected by forty-three patents in 
all civilised countries. The term “ wool ” 
docs not describe the material properly, 
as it really consists of threads as stated. 
It is cut from lead by special machinery, 
and is^ marketed in strands about 3 ft. 
long and weighing about 1 lb. each. The 
idea seems to be to obtain a spongy joint 
which shall fill the space close up to the 
confining surfaces and touch the whole 
surface. It is explained that lead con- 
tracts on cooling from its molten condition 
when poured into the joint, leaving a 
space between itself and the pipe, and 
that caulking but spreads the outer portion 
of this lead, leaving the inner part free to 
leak. It is claimed that the yarn in the 
joint is not compressed sufficiently in the 
melted lead joint, but that in the lead- 
wool joint the strands of lead are packed 
as they arc put in, thus keeping the yarn 
under compression and filling the joint per- 
fectly full of lead for its entire depth. 
A strand of lead wool is inserted in pre- 
cisely the same way as the yarn and is 
caulked with the tliree caulking tools in 
order. TJiese tools are dull pointed, having 
V-shaped ends which tend to spread the 
lead against the pipe. Then another layer 
is inserted, caulki’d, and so on until the joint 
is filled. The caulker solidifies the lead 
and, it is stated, leaves it free to adjust 
itself, so that when the joint is deflected, the 
lead and yarn adjust themselves and still 
fill the space. 

Separating Lead from Ashes. — To sepa- 
rate the lead from ashes on a small scale 
is not a profitable undertaking. If the ashes 
are rich in lead, a considerable quantity of 
it ran be obtained from them by mixing 
with ground charcoal, and then melting 
the lead at a low temperature. If the 
ashes are made too hot, any lead which may 
be melted will run to the bottom of the 
melting pot, and, owing to a too high tem- 


perature, be reconverted to dross. Dry 
powdered lime can be used instead of the 
charcoal. In any case, only a portion 
of the lead will be abstracted. A rever- 
beratory furnace, in which the heat passes 
over the ashes, is better for the purpose 
than an ordinary melting pot. 

Leather 

Basil. — This is made by tanning the larger 
and stouter kinds of sheepskins with oak 
and larch bark. This leather is generally 
used in the best class shoe trade only for 
pump inner soles. 

Black Bag, Renovating. — If the bag is 
made from a black, dull sheepskin, first 
wash it with a sponge and warm water to 
remove all dirt and grease. Then with a 
sponge saturate the leather with black 
dye, obtainable from a grindery shop ; 
when dry, wipe over with an oily rag. 
Treat the surface carefully, or the face 
of the leather will peel off. If the bag is 
of bla(;k morocco, wash and dye as before, 
but instead of using oil, procure some 
l^mpirc gloss, made by Livingstone and 
Doughty, of Leicester ; place a small 
portion on a boot brush, and rub the leather 
briskly. If the hag is of l)lack polished 
moro(ico or hide, wash and dye as before, 
and when the Icatlicr is dry warm it, and 
with a dry sponge or brush apply light’y 
some leather varnish. 

Black Grain (Cow) Hide.— This is treated 
somewhat as waxed calf (see p. 338), but the 
dyeing is done on the grain side, and as 
much stuffing is put in as it will possibly 
hold. 

Blackening Brown Bags. — The following 
instructions apply to the blackening of a 
brown leather bag that has been saturated 
with oil. To remove the oil, brush the 
bag all over with a solution made as follows : 
— Procure a lump of common soda about 
the size of an egg, crush it small, and place 
in I pt. of boiling water ; allow to cool, 
then well stir. About two hours after 
the first application, give another brush- 
ing ; this will disperse the oil, so that the 
bag will be fit to receive the coat of black. 
Get two pennyworth of shoemaker’s ink 
at a leather-cutter’s, and give the bag 
two coats, applied with a brush. When 
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quite dry, rub with a dry cloth, and then 
apply, with a small sponge, the white 
liquid part of an egg. The bag will then 
look like new. When a brown bag has 
been so spoiled in appearance that its 
colour cannot be restored, it is better 
to blacken it, as described above. 

Boot Leather. — To judge a piece of good 
leather that will stand hard wear, first be 
sure that it is English. Foreign leather, 
English tanned, may wear very well. The 
grain or face of the leather should be a nice 
pale nut-brown, and, if properly made, 
quite smooth. To a novice, almost any 
2 )iece of leather seems good until it is 
worn, and so long as it feels hard or will 
not readily bend between the two hands he 
does not know how to recognise faults. If 
the instructions given below are followed, 
the good can be picked out from the bad 
almost at a glance. Fig. 420 is a piece of 
leather cut straight through ; a is the 
grain (epidermis), B the portion (dermis) 
for wear, while c is the side which comes 
off the animal, and is termed the fiesh side. 
Fig. 421 is a similar piece, A, B, and c de- 
noting the same portions, the difference 
between the two ])cing that Fig. 420 is a 
bad piece of leather, while Fig. 421 shows 
a good piece. Now, in buying a pair of 
half-soles, look at the edges. If the grain 
is coarse and deep, as a (Fig. 420), do not 
take them. If the portion at b is streaky, 
loose, or long-grained in a direction from 
B to B, reject it, and do the same thing 
if there is a layer of any matter on the flesh 
side, as at c, for all these arc bad proper- 
ties. To be good, the flesh side should be 
well fleshed, and should have a smooth 
mottled or dull brown surface, as Fig. 422, 
and if any veins arc seen on it, as a, a, a, 
it is a sign that it has been well fleshed, 
otherwise they could not be seen. It 
should smell a little sour to be pure oak- 
tanned, and when cut with a good sharp 
knife the portion cut should be some- 
what poli^hed by the operation. If the 
thumb-nail is drawn down the edge of 
the grain, from a to a (Fig. 420), it will be 
found to be almost like a saw, and unyield- 
ing ; but if passed over the same place at 
Fig. 421 it will feel to the touch like velvet. 
It will also be seen by this illustration that 


while the grain A is very thin, it is light 
in colour, and that the nearer to the flesh 
the denser the dermis gets. 

Box Calf. — This is believed to be pro- 
duced by chrome tanning. It is some- 
what like firm ooze calf, only black, but 
resists moisture bettor. There is a green 
calf leather, also an iron calf or kid, which 
is much like calf kid, but, from being dressed 
to resemble kid, is very useful, and ex- 
tremely strong. 






Fig. 420. Section of Inferior Leather. 
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Fig. 421. — Section of Superior Leather. 



Fig. 422. — Flesh Side of Leather. 


Bronzing Leather (see Bronzing). 

Brown Cowhide.- -This is worked in the 
same way as black grain cowhide, but it is 
very slightly stufl’ed in cases where the 
natural colour is not needed and dyeing 
has to be resorted to. 

Brown Glac6 Kid.—This is j)roduced, it 
is believed, by chrome tanning. Brown 
glace kid is an Americjan production, and 
seems to vary much as regards retaining 
its colour in wear, ac(;ording to the shade 
given it ; the bright browns last well, 
while tlie dull or subdued tints sometimes 
change under the influence of cream dress- 
ings. 
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Brown Levant Morocco. — This is the 
same as morocco Levant, except that it is 
made from younger and smaller skins, and 
is more finely grained. 

Brown Persian. — This is obtained, as a 
rule, from Cape sheep, and makes a fine, 
soft, tough leather. When dyed it resembles 
morocco, but is left with a smooth grain. 

Buckskin. — To prepare this leather for 
use, the whole of the grain is cut away and 
oil is hammered into it, any excess of oil 
being removed afterwards. A vast amount 
of working is necessary to give it suppleness. 
Doe is similar, but not so good. 

Calf Kid. — This is a most useful leather 
made by tawing, not tanning. It has to 
pass through the following routine : Soak- 
ing, cleaning, liming, unhairing, fleshing, 
paring, scudding, drenching, alum and salt 
dressing, drying, seasoning, staking, shaving, 
egging, dyeing, and finishing. The dif- 
ference between tanning and tawing is 
briefly this : Wlien tanned, the greatest 
component part of a skin, namely, gelatine, 
is, by the action of tannic acid, formed into 
leather, of which these two ingredients are 
the chief factors. The acid arrests dccom- 
])osition, and the two ingredients cannot 
return to their former state ; whereas, in 
tawing, alum, salt, and gelatine form the 
leather, and, although the two former 
prevent decomposition of the gelatine, each 
ingredient can be brought back to its original 
state. 

Cement for Leather.— (1) A simple solution 
of guttapercha in bisulphide of carbon 
answers the purpose. (2) Another cheap 
cement for leather may bo made by melt- 
ing together 16 parts of guttapercha, 4 
parts of pure indiarubber, 2 parts of yellow 
pitch, 1 part of shellac, and 2 parts of linseed 
oil. (3) Soak equal parts of glue and 
isinglass in water for ten hours, pour off 
the water, and then gradually melt the 
materials J)y slowly heating, stirring in 
some tannic acid until the mass becomes 
ropy and coagulates like the white of an 
egg. To use the cement, spread a layer 
hot on the pieces of leather, stick them 
together, and put the leather under pres- 
sure till dry. Rough the leather if the 
surface is smooth, and remove any grease 
before joining the parts. (4) India- 


rubber solution can be applied as follows : 
Dip an ordinary nail-brush into the solu-, 
tion, spread it evenly over the two pieces 
of leather and let them stand for about an 
hour. Then join them and roll the sur 
face of the leather with a wood roller till 
the solution sets firmly. 

Cementing Leather to Iron. — (1) The iron 
should be roughened by filing, then heated 
and rubbed with a piece of marine glue 
or tyre cement, and while this is tacky 
the leather should be pressed on. The 
cement is quite impervious to water and 
will stand slight heat. (2) First paint the 
iron with lead colour, such as white-lead 
and lampblack. Soak glue in cold water 
until it is soft, then dissolve it in vinegar 
at a gentle heat, add one-third of its bulk 
of white turpentine, mix thoroughly, and 
apply hot to the painted iron. Apply 
the leather quickly, and press tightly in 
place. Probably, No. 1 recipe is to be 
preferred. 

Chamois. — This is described under the 
main heading, “ Chamois Leather.” (See 
p. 125.) 

Cleaning Tan Leather Breeches. — To clean 
tan-coloured breeches, mix together equal 
parts of yellow ochre, brown umber, and light 
carbonate of magnesia ; incorporate these 
with petroleum ether to form a thin paste. 
Lay the breeches on a table, and brush 
them well with the above preparation, which 
should be laid on plentifully. Now hang 
the breeches in the open air to dry, then 
brush out all the powder with a stiff brush. 
Finish by rubbing with yolk of egg or brown 
boot polish, applied on a rag. A solution 
of oxalic acid is also used for cleaning. 

Cleaning White Leather Breeches. — White 
leather breeches will be somewhat difficult 
to clean, especially if they are much worn. 
Try a mixture of benzoline and light mag- 
nesia ; the magnesia can afterwards be 
brushed out. In cleaning leather, the 
only drawback to the use of benzoline is 
the fact that it dissolves the oil out of 
the leather and renders it dry. To remedy 
this, the leather should be worked about 
with the hands and a very little oil rubbed 
in at the back. If the leather is whitened 
by a superficial coating, it 'would not be 
necessary to clean it in this way ; it should ■ 
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fbe cleaned with breeches paste, obtainable 
^rom London blacking makers. 

Cordovan. — This is made in many places 
other than its supposed place of origin — 
Cordova. It is tanned and curried on 
the grain side, and passes through some 
special processes, such as a bran bath and 
a fig bath. It is made a good deal from 
horse, goat, and even dog skin. An in- 
ferior leather, much like it, called “ grain,” 
is used a good deal for cheaper work, and a 
much newer production, called “ siitinhide,” 
is a similar leather, but possesses a smoother 
face. Cordovan stands easily first for 
durability, satinhide being next. 

Cowhide Patent, Enamel Hide, or Diamond 
Hide. — This is made from the hide of the 
cow. The process of enamelling is the 
same as that for patent calf, except that 
the enamelling is done upon the grain 
side after the grain has been printed or 
otherwise prepared. It is now produced 
with a smaller grain than in former years, 
when it had a longer grain like the leather 
now used for bags, etc. 

Cream Roan. — This is made generally 
from good (medium weight) sheepskins, 
sumach tanned, and is similar in structure to 
morocco, though, like all sheepskin, it is less 
durable. . ' I 

Crup or Horse. — This is taken generally 
from the butt of the horseskin. It is prac- 
tically the middle part of the skin that is 
dressed for this leather, as the grain and a 
good cpiantity of flesh are taken off. When 
good it wears well and is waterproof, and 
polishes more easily and better than calf. 
Its uses are the same as those of waxed calf. 

Dyeing Leather Black. — Leather is dyed 
cither by rubbing on the dyes or by immer- 
sion, but the former method will serve 
most purposes. Make two solutions, one 
by boiling 4 lb. of logwood chips with 1 gal. 
of water and straining ; then add to this a 
little carbonate of soda. The other solution 
iis made by dissolving 8 oz. of sulphate of 
iron (copperas) and 1 oz. of sulphate of 
copper in 1 gal. of water. Having both 
solutions warm, brush the logwood solution 
well into the leather, and after about a 
quarter of an hour follow with the iron 
elution ; allow the leather to dry partly, 
nd, if the black is not continuous, brush 


again with both solutions. Rub up a little 
soap with water and add a little egg yolk ; 
put this on the leather, and rub well in. 
Dry the leather slowly and stretch it on a 
board from time to time, rubbing with a 
smooth piece of wood to obtain a firm and 
even vsurface. 

Glac6 or French Kid. — This is a very 
delicate and fine-surfaced leather. It is 
subjected to a process of tawing which 
imparts to it great suppleness. It is dyed 
upon the grain side, except when bath 
dyed, which is rarely the case, and is then 
glazed and polished. 

Glove Kid. — This is made into leather by 
tawing in the same way as calf kid 
(described on p. 334), but its character 
and uses arc quite different. 

Hide. — The commercial divisions of a 
hide or skin of leather are the cheeks, 
shoulder, shanks, belly, and butt. The 
last named, which contains the best parts 
of the leather, is included in what is prac- 
tically a rectangle, drawn from the outer 
angles where the four shanks, or legs, join 
the body. The belly part consists of two 
long, narrow pieces, one on each side ; 
while the terms cheeks and shoulder are 
scl f-e xplana to ry . 

Kangaroo. — The skin of the kangaroo, 
when properly tanned, does not crack. 
It is one of the softest and prettiest leathers, 
and has been greatly improved in recent 
years. 

Long-grain Morocco. — This, like morocco 
and brown Levant morocco, is made from 
the skins of goats, but has a long grain run- 
ning across the skin. These leathers are 
tanned with sumach, provided by leaves and 
twigs. The better kinds arc the Strasburg 
moroccos. 

Memel Calf. — With few exceptions this 
is treated in the same way as waxed calf. 
In some cases the whole- skin is treated ; 
but in a great many instances it is only the 
shoulders, or perhaps the necks, tliat are 
made into Mernel. It should be well 
tanned. The compoing is done on the 
grain side, and the stuffing on the flesh 
side, and not so much of cither is needed 
as for waxed calf. It is grained with a roller 
according to the sort of grain required, 
whether pebble, long, etc. After oiling, 
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sizing, and drying, the graining is finished, 
the leather is finely oiled, and is then ready 
for use. 

Morocco or Levant. — This is a beautifully 
grained and tanned goat-skin, dyed on the 
grain side, and finished with a bright 
pebble grain. A cheaper and somewhat 
greasy kind is not nearly so good-looking 
or durable in wear as the dry-dressed 
morocco Levant, which has a beautiful soft 
brightness. Skins are produced in imitation 
of moroccos of various colours. These 
are called roans, and arc made from sheep- 
skins, as “ Cream Roan ” (see p. 335). 

Ooze Calf. — This is a very soft leather in 
wear, and most durable if kept well cleaned. 
It has a nice pebble grain, which generally 
forms the face. The flesh side is a velvet 
pile ; this when first produced was con- 
sidered the right side, and it was so made 
up and advertised as “ velvet calf.” But 
the grain is the side now generally preferred. 

Patent Calf. — In making this leather, 
the skin, having received its preliminary 
preparation, is stretched upon a smooth 
board, and every particle of grease ex- 
tracted from it with fuller’s-earth and 
water. It is then given four coats of var- 
nish containing drying oil, vegetable black, 
and Prussian blue. As each coat is applied, 
the leather is stoved aTid afterwards polished 
with powdered pumice-stone. The final coat 
luis an addition of darker Prussian blue, and 
sometimes a little copal or amber varnish. 
The stove heat varies from 120'^ to 180^ F., 
according to the k'ather under treatment. 

Patent Leather. — It is possible, but diflicult, 
for an amateur to prepare patent leather. 
The skin is prepared in a dry form, more as 
a russet, and grease must not come in con- 
tact with it. While wet it is stretched on a 
slab, grain side down ; during drying it 
shrinks and toughens. With suitable im- 
plements, three or four coats of drying 
varnish are worked into the leather ; this 
varnish is made by boiling 1 gal. of linseed 
oil with 1 lb. each of white-lead and litharge, 
and adding a portion of chalk or ochre ; each 
coating must be thoroughly dry before the 
next is applied. Ivory black is then sub- 
stituted for the chalk or ochre, the varnish 
thinned with spirit of turpentine, and five 
more coats are put on thin, not worked in. 


The leather is next rubbed down with pumice 
powder, and placed in a room kept at 90® ^ 
F. well out of the way of all dust. The 
finishing varnish is prepared by boiling . 
^ lb. of asphaltum with 10 lb. of the drying 
oil used in the first stage of the process, 
and then stirring in 5 lb. of copal varnish 
and 10 lb. of turpentine. Patent leather 
is not good till it has been kept at least 
a monl h or six weeks ; nor should it be 
kept too long. When finished and set, two 
skins are put together, face to face, and 
all air is excluded from between them 
by rubbing the top one well on the bottom 
one ; then they are rolled up together 
for 2 )acking, the air being kept from them 
as much as possible. Before separating 
them, they are warmed gently to prevent 
cracking. 

Patent Leather, Cracks in. — The best 
method of treating a pair of patent leather 
shoes that have cracked all along the top, 
is to procure a shoemaker’s soft heclball 
(cost, Id.), warm the leather a little, and 
while there is something hard underneath, 
briskly rub the heclball into the cracks ; 
then well rub with a piece of old cloth till 
the whole of the leather is bright and smooth . 
If the rubbing can be done on boot trees, 
so much the better. If the polish is not bright 
enough, give a coat of stale white of egg, or 
a very thin coat of patent leather varnish ; 
or if the shoes are very old, a coat of Nubian 
blacking might be aj)plicd ; but as the latter 
is apt to render the leather hard, it is not 
wise to use it on good shoes. 

Patent Leather, French Paste for. — This 
can be made by adding olive oil and lard 
to some wax previously melted on a water- 
bath. Thoroughly mix, and add oil of 
turpentine and a little oil of lavender. 
Keep the paste in boxes, and apply with 
a linen rag. 

Patent Leather, Reviving. — To restore the 
appearance of patent leather, apply lightly 
a mixture made in the proportion of 2 oz. of 
23araflin, J dr. of oil of lavender, J dr. of 
citrionel essence, and J oz. of sjDirit of 
ammonia. 

Pigskin. — Generally this is dressed brown. 
It is a tanned leather, light in weight, 
porous, very durable, and soft and cool 
to wear. 
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rgreasily dies^, and m a very soft 
and waterpifool leather. It is expensive, 
but is exceed^ly durable. 

Removing: {nkC Stains^ from Brown 
Leather — ^Make a solution of 1 part of 
oxalic acid in ID parts of water ; touch the* 
stain with this until it is removed, then 
wash off with water, dry, and rub up with a 
little- brown leather polish. There is no 
way of removing ink stains from brown 
leather without leaving a lighter shade 
at that particular place. In the trade, 
the method usually adopted, if ink stains 
should get on the leather, is to cover the 
stains with oxalic acid and then re-colour 
Ijhe whole of the leather with saffron and 
annatto, which must be a deeper dye than 
the original. 

Removing Mildew Stains from Leather. 
— Well rub the leather all over with spirit 
of ammonia ; this no doubt will remove 
the stain and revive the colour. Well 
soaking the leather on the grain side with 
spirit of ammonia, afterwards well rubbing 
with a soft dry cloth, and leaving to dry 
under pressure, will in all probabiUty 
make the leather as stiff as desired. 

Renovating Faded Green Furniture 
Leather. — Remove all grease and dirt from 
the leather by washing with warm water 
, and soda with a large spoonful of 
ammonia added. Novr take 1 oz. of pow- 
dered borax and 2 oz, of bleached shellac, 
add this to 1 pt. of hot water, and let it 
stand in a warm place until the lac dis- 
solves. This will take about twenty-four 
hours. Then strain through a piece of 
cotton. Now place in the warm solution a 
packet of olive-green diamond dye ; mix 
thoroughly together, and add a teaspoonful 
of glycerine. Apply this to the leather 
with a swab of soft rags or a sponge, rubbing 
well into the faded portions. When dry, 
wipe with skim milk. 

Renovating Red Leather Dining-room 
Suite.— The faded portions can be stained, 
but the joins will be more or less apparent. 
Patch-dyeing is seldom successful. If the 
leather is of good quality, and is in fair 
condition as regards being worn, the covers 
should be taken off and sent to a leather 
dyer. New buttons, banding, and studs 
16 


can then be put on with the leather, and it 
appearance will be equal to new. If it k 
decided to dye the faded portions alonp/wash 
all the leather with warm water and am-^ 
monia. For purple-red leather, boil 1 oz.. 
of cochineal in a pint of w^er with a tea-^ 
spoonM of powdered alum for half an houi;. 
Experiment on a piece of waste leather 
and see how the colour dries ; if it dries 
too decided a red, add a drop of common 
writing ink until the stain is fairly matched ; 
this will dry darker than it looks when wet. 
Sponge over the faded portions and allow to- 
dry. The natural gloss of the leather 
is obtained by friction, such as by bur- 
nishing, but this is not possible with furni* 
ture leather in position, therefore a varnish 
or glair must be used ; equal quantities of 
clear gum and white of egg sponged over 
is as good as anything. A varnish finish 
is not desirable, and shellac mediums 
harden and crack* the leather. An alter- 
native method of renovating would be to 
give the whole surface of the leather a black 
dressing, which can be obtained at leather 
stores. The colour would then be uniform, 
and would lose very little in texture and 
be smooth and hard when dry. A new line 
of gilt-edged leather banding run round 
the borders would liven up the sombre 
appearance of the black leather. , Another 
method of renovating a purple-red leather 
dining-room suite is as follows : The covers, 
which need not be taken off, must first have 
all dirt and grease removed, . either with 
warm weak soda-and-water, ammonia-an^- 
water, benzoline, or petrol — one of the 
last two for preference. Thcu make a 
solution of -2 oz. of gum ar^bip in 1 pt. 
of boiling water, and when this is cold and 
the skins are dry, thoroughly saturate them 
with this size, using either a sponge or a 
bristle brush. To dye the skins, obtain 
some liquid archil, which will probably 
require weakening with water, and when 
the size is dry, dye the skins all over with 
this preparation. Should any parts be 
lighter in colour than others, some of the 
strong stain must be sponged on them 
whilst the covers are still wet. Skins of 
any colour can be dyed by using aniline 
dyes which are soluble in water. Wheh 
the stain is quite dry, a gloss can be obtained 
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by varnishing with the well-beaten whites 
of about six eggs, this giving a dull shine ; 
for a brighter gloss, use a mixture of 1 part 
of button polish and 2 parts of methylated 
spirit. These varnishes leave a soft smooth 
surface which Vill not crack. Should the 
faded portions be very much perished, it 
may be advisable to give them two or 
more coats of the size. Varnishes or so- 
called leather revivers must not be used, 
as they cause the surface to peel and rot 
the skins. 

Russet Calf. — This is used either dry or 
with a little oil dressing ; in the former case 
it is very pale, the oil making it a little 
darker. Horse and other animal belly 
rounding is now often dressed in a like 
manner. Its preparation is similar in some 
respects to that of other dry-dressed leathers, 
and, among other processes, it passes 
through a solution of borax, weak sulphuric 
acid, and a warm bath of Sicily sumach 
and alum, which forms a mordant when 
further dyeing is needed. 

Russia Leather. — This is one of the best 
of brown leathers. In dressing this leather, 
it is first freed from hair, rinsed, fulled for a 
longer or shorter time according to the 
nature of the skin, and fermented in a 
proper steep, for a week at least, after a 
hot-water washing. It is then worked 
on the beam after soaking for forty-eight 
hours in a bath containing a fermented 
paste of rye flour. It is rinsed for fifteen 
days, then worked in the river, and sub- 
jected to the stringent juices of willow 
bark, etc. After mu(;h working in this, it 
is set to dry and curried with empyreumatk; 
oil of the bark of birch tree. To this sub- 
stance the Russia leather owes its pecu- 
liarities. If the oil passes through, it stains 
the grain side. The red colour is sup- 
posed to be from sandalwood or basil 
wood. 

Skivers, Brown, etc. — This is the grain 
of sheep-skin split by machinery (the flesh 
side being prepared for chamois or wash- 
leather). In appearance it is much like 
brown Persian, except that it is extremely 
thin. This is really bookbinders’ skiver, 
and is used for covering fancy articles. 

Tan Calf. — This has been produced to 
imitate Russia leather at less cost, and 


there now is a greater ,quantity used for 
the best class of work than of real Russia: 
Each season brings its varied and im- 
proved shades. The calf skin is such a 
ready recipient of dyes, that by manipu- 
lating with various mordants the expert 
leather dyer can produce some very deli- 
cate tints. 

Waxed Calf. — After depilation (de-hair- 
*ing) and tanning, the skin passes through 
a variety of processes, namely, soaking, 
fleshing and skiving, graining, finishing, 
stretching, stuffing, compoing, drying, whiten- 
ing, blacking, sizing, polishing, etc. This 
will give some idea of the amount of hand- 
ling a calf-skin goes through before it is 
converted to leather. French calf-skins, 
especially “females,” are the best, and 
softest in wear, although those of English 
production are, in some cases, very fine ; 
the latter, not being so soft, are found suit- 
able for stronger and heavier work than 
French. 

Welting. — This is generally made from 
English shoulders, which are converted into 
welting by being stuffed well with grease. 
They are used for the welts of hand-sewn 
boots and shoes. 

White Sheep. — This is a tawed leather, 
and is a very soft material. Among the 
many processes it undergoes is the appli- 
cation of paste composed of flour and yolks 
of eggs, in addition to the alum bath which 
it has previously received. 

Willow Calf. — This is similar to box calf, 
but it is of a brown colour. It is believed 
to be produced by chrome tanning. It 
is made in good colours and retains them 
longer, perhaps, than any other sort of 
brown leather, and is easy to clean and 
repolish. It is used for all purposes for 
which box calf is employed. 

Leaves 

Bleaching Green Leaves. — To bleach 
green leaves, place 1 oz. of so-called 
calcium hypochlorite (“ bleaching pow- 
der ” or commercial “ chloride of lime ”) 
in 1 pt. of rain or distilled water contained 
in a flat dish. Liberate the chlorine by 
adding acetic acid and place the leaves in 
the liquid, g'eeing that they do not overlap 
each other ; then cover the dish to confine 
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the gas. In ten minutes the more delicate 
leaves will be bleached, a longer time being 
required for the thicker ones. Remove the 
bleached leaves by slipping under them a 
piece of card, and then float them in a basin 
of fresh, clean water. After a time change 
the water and allow the leaves to remain 
until the chlorine odour disappears. Then 
place them between blotting-paper to dry. 
Sodium hypochlorite may be used instead* 
of calcium hypochlorite; for some things 
it is better, since it does not destroy 
the tissues as bleaching powder and acid 
do. These, however, are preferable for 
hard materials and for those that are very 
dark coloured. They arc used for re- 
moving the colouring matters from plant 
sections before these are mounted for micro- 
scopic examination. 

Dyeing Maidenhair Fern. — The best dye 
for producing the effect of natural preser- 
vation is that known as chlorophyll green, 
which is, indeed, the green colouring matter 
of plants, and is extracted from plants by 
chemical methods. The chlorophyll should 
be dissolved in methylated spirit (forming 
a strong solution), the fern dipped in the 
solution, allowed to dry, and then pressed 
between paper under a weight. There are 
three commercial varieties of chlorophyll, 
and they are soluble in oils, in spirit, and 
in water respectively. The kind that is solu- 
ble in spirit should be obtained. 

Skeletonising Leaves.— Take a jar of 
rain water (an ordinary flower-pot with a 
cork in the bottom will do very well), and 
drop into it a few broken pieces of cabbage 
loaf. On top of the cabbage put the leaves 
it is wished to skeletonise, with a few 
more pieces of cabbage leaves on top of 
them. The cabbage leaves act as yeast, 
the object being to set up as quick a fer- 
mentation as possible, and everybody knows 
the quickness with v/hich a cabbage leaf 
will make itself objectionable. Add a little 
rain water, cover the pot to keep out the 
insects, and put in a dry place to fer- 
ment and putrefy. The leaves in process of 
maceration will make an objectionable smell, 
so the pot had better be put in a shed out 
of the rain and where the sun can get at 
it, if possible, but on no account must it 
be caught by the frost ; the water should 


not drain away or evaporate, and no 
fresh water should be added. Let the leaves 
remain for a month at least, and then try 
them. With a flat stick of wood or the 
hand take out some of thejrotten cabbage 
at the top, then take up the leaves one by 
one ; if they are nice and pulpy, put them 
in warm water and gently rub them between 
thumb and finger to clear away the loose 
stuff from the surface ; if the pulp does 
not come away easily, do not force it, but 
try what a camel-hair brush can do. If 
there are some which cannot bo cleane'd 
properly, do not put them back into the 
old water ; put clean rain water and cab- 
bage leaf in the jar or pot, and carefully 
lay the unfinished leaves, one on the other, 
in it, with a cabbage leaf on the top ; set 
aside, and in a fortnight try again. The 
leaves that have been skeletonised should 
be put into a jar of clear cold water for a 
day or two ; they require the very gentlest 
handling ; it is impossible to avoid spoiling 
a few, and the stems are almost sure to come 
off. To dry the leaves, make two smooth 
pads of any soft material, press each leaf 
slowly and gently, and dry it thoroughly. 
There are . other processes which smell 
less and are quicker, but they require more 
care. Do not complain if only one perfect 
leaf is obtained from every dozen to begin 
with. To bleach them, get lb. of chloride 
of lime, put it in a jar, add to it 1 J pt. of 
clean rain water, and mash it well so as to 
leave no lumps in it. Put it by for about 
an hour in a cool place. By that time most 
of the lime will have settled to the bottom, 
but some will be floating on the top ; skim 
off the top and throw it away, pour off the 
clear solution into a bottle, and throw 
away the deposit. Get a few pickle bottles, 
or any glass jars with wide mouths, stack 
the dry leaves into them carefully, but 
place the fine ones in one bottle and the 
coarse in another. Be sure to stack the 
leaves so that the stems point downwards ; 
do not lay them flat one upon the other. 
Pour into each bottle a pint of water, and 
add to it two tablespoonsful of the chloride 
of lime solution. Some leaves will take 
twelve hours to bleach, some only six. 
When they are white, take them out and 
rinse them in warm water, rinsing them 



340 


HANDYMAN^S ENQUIRE WITHIN 


again in cold water, and then dry them 
between blotting-paper. Finally, be pre- 
pared for a large percentage of failures, 
and, above all things, do not be in a hurry. 

Leclanch^ Battery {see Electric 
Batteries) 

Lenses {see Optical and Telescope) 
Lime 

Fat Lime or Rich Lime. — This is made 
from nearly pure carbonate of lime, cal- 
cined from the upper chalk, marble, or 
other beds, containing 98 to 100 per cent, 
carbonate of lime. It slakes fiercely, swelling 
to two or three times its original bulk, with 
great disengagement of heat and steam, 
and falls into a bulky powder which, made 
into mortar, has little setting power. It 
^ , is very soluble and used chiefly for plastering 
' and whitewashing. Rich lime will carry 
the most sand, because it is nearly pure 
carbonate of lime. The colour is creamy 
white or pale buff.' Chalk lime, otherwise 
known as rich, fat, or pure lime, is used 
for plastering because it slakes readily and 
thoroughly ; it is economical, the slaking 
process causing it to swell to two or three 
times its original bulk, and it works easily. 
It is deficient in strength, but strength is 
not required. It is porous, and therefore 
temporarily absorbs the moisture which 
condenses on a wall upon a sudden rise of 
temperature. It is cheap in the first 
instance. It does not spoil but rather im- 
proves by being mixed a considerable 
time before it is required for use ; this is 
CJ^lled cooling it. 

/ / Hydraulic Limes. — These are made from 
^carbonate of lime containing a mixture of 
clay, which gives it the power of setting 
under water-hence the term hydraulic. 
They slake almost without heat, and do not 
fall into powder ; they set vigorously even 
in damp situations, and do not require 
access of air. The colour is pale grey. 

Lias Lime.— This generally contains from 
20 to 30 per cent, of clay, and is difficult to 
slake. It sets firm under water in twenty 
hours, is hard in two to four days, very hard 
in a month, in six months can be worked 
like a liard limestone and has a similar 
fracture. It is liable -to blow when used 


for plastering, and gives a non-absorbent 
surface. 

Poor Lime. — A poor lime contains from 
60 to 90 per cent, of carbonate of lime, 
together with useless inert impurities, slakea 
sluggishly and imperfectly, with little in* 
crease of bulk ; it sets father firmer than 
rich limes, owing to the presence of a small \ 
qi;§intity of clay, but has no strength. 

V Quicklime. — This is freshly burnt chalky 
or broken limestone, produced in a tunnel 
kiln or flare kiln {see the main heading 
Quicklime). When water is applied to- 
fresh quicklime produced from soft white- 
chalk it hisses, crackles, and explodes,, 
gets very hot, sucks up the water quickly, 
produces large volumes of steam, and falls 
into a bulky powder. 

Stone Lime or Grey Chalk Lime. — This 
slakes very freely ; after being wetted it 
pauses a few minutes, then slakes with 
decrepitation, development of heat, crack- 
ing and ebullition of vapour. It will set 
in still water owing to its containing 5 
to 12 per cent, of clay. It is suitable for 
making mortar for building ordinary walls 
of brick or stone ; it is feebly hydraulic, 
and of a light buff colour. 

Sulphate of Lime. (See Plaster-of-Paris.)/ 

Limestone {see Quicklime) 

Linen 

Bleaching Grey Linen. — It is far more diffi- 
cult to remove the colouring matter from 
linen than from cotton or wool, and, at the 
same time, a considerable amount of the 
fibre itself is removed, the loss amounting 
to 20 or even 30 per cent, of its weight. The 
linen is first boiled in milk of lime, then in 
hydrochloric acid or “ sour,” then in caustic 
soda lye twice, and exposed in a field for 
several days. It is next treated with a 
bleaching powder solution, followed by 
dilute sulphuric acid, and another boiling 
in caustic soda solution ; it is again ex- 
posed in a field, and finished with a very 
weak bleaching powder solution. 

Linen Polish. — A linen polish patented in 
Germany is prepared by agitating a mix- 
ture of white wax and carbonate of potash 
with water, 'an alcoholic solution of white- 
tallow soap being added, and the whole 
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then being boiled. The polish is sponged 
on to the linen whilst ironing. 

Preparing Linen for Writing Upon. — 
Unprepared linen is, of course, not suitable 
for writing upon, because, like blotting- 
paper, it is too absorbent. The linen must 
be highly sized, when it is to all intents 
a kind of paper, rustling exactly like it. 

Removing Fruit Stains from Linen. — 
Steep the linen in a chloride of lime solu- 
tion (about ^ lb. to 1 gal. of water), or pre- 
ferably in hypochlorite of soda, which may 
be made by treating J lb. of chloride of 
Jime with J gal. of water, dissolving J lb. of 
washing soda in ^ gal. of water, and mixing 
the two solutions. The solution should 
1)6 allowed to remain till clear, the liquid 
poured olf from the deposit being used for 
bleaching. 

Removing Ink Stains {see Ink Stains). 

Removing Iron-mould from Linen. — A 

solution of salt of lemon (citric acid) 
placed on Ihe iron-mould, allowed to 
remain for about half an hour and then 
washed out with clean water, will remove the 
discoloration. Dilute hydrochloric acid will 
also answer. 

Linoleum (see Floor Covering) 
Litharge or Massicot 

Litharge or massicot is the monoxide 
of lead — PbO. This is generally prepared 
by heating the carbonate of lead to redness, 
common litharge being the product from 
the fusion of impure monoxide. It is 
heavy, slightly soluble in water, and crystal- 
lises from a solution in alcohol in prisms 
of rhombic form. It may be reduced by 
lieating with most organic substances 
that contain hydrogen or carbon, and melts 
at a red heat, showing a tendency to crystal- 
lise on cooling. It forms a })ody of salts 
known generally as plumbic salts, and itself 
has a straw -yellow colour. When in a melted 
state it has enormous powers of attacking 
earthenware or siliceous materials. It oc- 
curs native in Mexico, and is largely em- 
ployed as a glaze for earthenware, in the 
production of flint glass, and the manufac- 
ture of most of the preparations of lead, 
including red lead and white lead. Litharge 
as a paint drier may be had in the form 
of a reddish-yellow powder, consisting of 


lead and oxygen. Formerly it was ground 
finely in oil, either pure or mixed with white 
vitriol, and then added to the dark oil paints. 
But to-day, says a German master painter, 
speaking of German practice, litharge and 
sugar of lead (lead acetate) are used only 
exceptionally as driers, these having been 
displaced by the liquid manganese sicca- 
tives, which are easy to handle. The 
German authority is of the opinion that the 
neglect of the lead compounds has not been 
beneficial to decorative painting. Where 
they Avere used in suitable quantities, hard- 
drying coatings were obtained almost always, 
and there was less tacky, paint and varnished 
work then than now. 

Litmus Paper 

Litmus may be obtained in tlie form 
of small blue cubes. To prepare ordinary 
litmus paper, powder 1 oz. of the litmus 
and boil it with 4 oz. of water, filter, and 
wash the residue with a little hot water, 
adding this to the filtrate. If blue litmus 
paper is required, cut blotting-paper into 
strips, dip them in the solution, and hang 
up to dry. If red litmus papers are re- 
quired, add one or two drops of nitric 
acid (just sufileient to change the colour 
of the solution to red and no more) and 
dij) unsized paper in this. For careful 
work the litmus must be purified before 
using. Acids or their fumes turn blue litmus 
paper red, it being, however, restored to 
its blue tint by alkalis. Litmus solutions 
are sometimes used instead of papers. 
White blotting-paper dyed in tincture of 
red cabbage, blue iris, corn cockle, or dark- 
purple dahlia, or in syrup of violets, is also 
a test for acids. The same kind of paper, 
dyed in a solution of turmeric, is useful as 
a lest for alkalis, which convert the yellow 
tint to brown. These test papers should be 
kejit in a box with a close-fitting cover to 
exclude light, dust, and fumes. 

Lock Fitting: 

Locks for ordinary domestic work are of 
several kinds. Interior doors of a less 
thickness than 2 in. are usually fitted with 
a lock called a rim lock (Fig. 423), the mecha- 
nism of which is enclosed in an iron box, 
which is screwed on to the face of the door. 
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The box is usually made of cast iron, and 
japanned. Great improvements in the 
manufacture of rim locks were introduced 
about twenty years ago, the Anglo-Ameri- 
can locks then adopted being of stronger 



make, better in design and finish, and 
better japanned than were most English 
rim locks. The casting was clean and true, 
and the outer angles of the locks were 
rounded, thus presenting none of those 
sharp edges whicli formed such objection- 
able features in the old ordinary lock. By 
a simple contrivance inside the lock, tlie 
screws which fasten the plate on were not 
brought through to the surface. The mode 
of japanning by dipping the whole lock mto 
the liquid japan, instead of painting it on 
with the brush, together with the much 
improved quality of the japan, greatly 
enhanced the appearance of the locks. In 
America it had been, and perhaps still is, 
the custom to devote very much more care 
and expense to the ornamentation of 



rim locks than is the case in this country, 
the outer plates being frequently elaborate 
and beautiful pieces of metal-work even in 
inexpensive locks. When it is desirable to 
conceal the lock entirel}% a mortice lock 
is used Fig. 4*24) i The object to be 


aimed at in a mortice lock is compactness, 
so that the stile of the door shall not be 
unnecessarily cut into and weakened. This 
object was perhaps first successfully attained 
by a lock of American manufacture, in 
which the mechanism was arranged in so 
small a space that the mortice to receive 
it could easily be formed in the space 
between the tenons. The depth of these 
locks was only 1 J in., and the thickness f in. 
An additional advantage was the simplifi- 
cation of the labour of fixing. The top 
and bottom edges being rounded, the mor- 
tice could be made by simply boring two 
holes with a centre-bit, and cutting away the 
space between them, the labour involved 
in making the mortice rectangular being en- 
tirely dispensed with. A useful idea which 
is carried out by some lockmakers is to affix 
a number to each key and also to the plate 
of the lock. A register is kept of all locks 
and their destination, so that a lost key 



Fig. 425. Fig. 426. 


Figs. 426 and 426. —Box or Chest Locks. 

can be readily replaced or an additional key 
obtained merely by forwarding the number 
to the maker. It will be obvious also that 
such a system of: numbering would obviate 
much inconvenience resulting from mixing 
up the keys of a large establishment. Locks 
for front doors are nowadays commonly 
of small size, but are often of very excellent 
mechanism. One kind 'of lock for this pur- 
pose consists of a number of thin levers of 
brass or iron working side by side. Another 
kind is a solid bolt with a spring. Both 
kinds, when well made, are convenient 
and efficient. By an arrangement of small 
bolts acting on levers, these locks can 
be counter-locked, so that the key cannot 
be w'orked ; they can also be held open 
when it is so desired. 

Fitting Locks. — The handyman can fit 
many locks ^ith but little trouble, and 
some simple jobs of this kind not in- 
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volving much cutting are described below. 
The work requires great care, as the ap- 
pearance of valuable woodwork is easily 
marred by careless fitting. 

Fitting Box or Chest Locks. — The box 
or chest lock (Figs. 425 and 426) is fixed 


Fig. 427. Fig. 428. 

Figs. 427 and 428.— Cut Cupboard Locks. 

in the same manner as a drawer lock {see 
p. 345), bul^ a little care is required to fix the 
link-plate. To do this, lock the link- 
plate in and slam down the lid of the box 
sharply. Now unlock it, when the two 
pins will hold the link-plate in position on 
the lid, and on carefully opening the lid 
the link-plate will be found ready for mark- 
ing round exactly over the place where 
it is 'to be let in. It is best to let the link- 
plate remain iii the lock while it is cut 
in, or it may be found that, though space 
sufficient for the lock has been made, room 
has not been obtained for the links. The 
key must be tried before fixing the lock, 
in order to ensure room for the movement of 
the bolt. The smallest keyhole that will 
allow the key to pass is the best, and the 
hole should be so bored that when the 
lock is applied the key-pin is in the (jentre 
of the hole. This, however, might bo 
said of every keyhole, and of the fixing 
of every lock. Perhaps it is a lesser evil 
slightly to shift the lock to suit a keyhole 
cut somewhat in error than to destroy 
the shape and enlarge the keyhole in the 
attempt to rectify the error, or leave the 
keyhole so that the key binds in it. 

Fitting Cut Cupboard Locks. — Cut cup- 
board locks (Figs. 427 and 428) can be put on 
in a similar way to drawer locks, except 
that the hole for the key can, if desired, 
be bored from the inside, which would be 
difficult or impossible in a drawer. The 
cut cupboard lock should be let in flush 
whenever possible, but sometimes the pecu- 


liar fixing of the striking plate prevents this, 
the back-plate being let in. In fixing, 
first bore the keyhole, and get this and 
the keyhole of the lock exactly opposite, 
and see that the face of the lock is exactly 
flush with the edge of the door. Mark with 
a pencil round the body of the lock and the 
length of the face-plate, and let these 
in until the back-plate lies on the back of the 
door (but not let in) ; next the key can be 
tried in the lock, and it must enter readily 
before the back-plate has been finajly let in ; 
then if the key does not enter exactly, 
the lock can be shifted a trifle, but to do 
this after the lock has been let in spoils 
the job entirely. 

Fitting Rim Locks on Doors. — Rim locks 
(Fig. 423) are the ordinary cheap locks 
fixed on bedroom doors. First let the 
flange (the projecting lip of the face-plate) 
into the edge of the door, and then, holding 
the lock in its position, mark through 
the keyhole and the spindle-hole with a 
scribing tool, or bradawl, on to the face of 
the door. Remove the lock, bore the 
keyhole top and bottom right through the 
door with a bit, so that the shoulder of the 
key passes comfortably through, and finish 
the work with a keyhole saw or small 
chisel. The shoulder, or stop, abuts against 
the lock plate, and keeps the key in its 
right position to enter and turn. If the 
keyhole is too large, it does not guide the 
key exactly to the hole in the lock, but 
allows the key to strike the lock in a very 
annoying fashion. Bore the hole for the 



Fig. 429. - Straight Cupboard Lock. 

spindle exactly square with the face of the 
door ; if the hole is out of truth, the worker 
will find on attempting to screw up the 
knobs that they bind, and prevent tlie 
latch-bolt from springing back freely when 
the knobs are turned. The holes for 
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the spindle and the key should be bored 
as nearly to the proper size as the bits 
•can be obtained, and preferably Jennings’s 
bit should be used, care being taken not to 
force it to cut faster than it is made to do. 
A f-in. bit answers for an average key- 



hole. It is essential to the proper entrance 
of the key and passage of the spindle that 
the holes for them be square to the 
surface of the door, when a square is applied 
with the stock horizontal as well as vertical. 
A serviceable guide for the boring bit is a 
turned piece of wood — say, 0 in. long — 
with a truly central hole from end to end, 
and a disc shouldered on. But, though 
such a guide is useful, this refinement of 
accuracy is not needed for the keyhole of 
a rim lock. It will be true enough if the 
jirecaution is taken to hold the head of the 
stock at the same licight as the point of the 
bit, and in the other direction as square 
as the workman can judge. When the 
bit ceases working, do not force it, but re- 
move the chips if they should be filling the 
grooves of the bit, and examine the other 
side of the door to see if the point has 
got through ; if it has, the hole may be 
completed from that side. Another hole 
should be made for the bit of the key 
with a boring bit of suitable size, and the 
two holes cut into one by a keyhole saw. 
Take care not to cut away too much, which 
a crooked saw will be almost sure to do ; 
but to avoid this risk cut once only in the 
middle of the wood between the holes, and 
complete the work with a thin chisel. The 
hole for the spindle can be bored with a 
J-in. bit, and if each hole has been made 
carefully, nothing remains but to screw 
the lock on and fix the box staple. Round- 
headed Screws are mostly used for rim 
locks, and ordinary flat-headed screws for 


the face-plate. Put on the knobs and 
spindle, and the escutcheon, or keyhole 
plate ; this plate is generally fixed with 
escutcheon pins. The knobs and spindle, 
together with the escutcheons and finger- 
plates, are generally termed* lock furni- 
ture in the trade ; when ordering, specify 
rim or mortice lock furniture, as the case 
may be, as there is a distinct difference 
between the two. Do not buy the old- 
fashioned knobs simply secured to the 
spindles with a screw, a most unsatisfactory 
arrangement, and one that is bound to give 
trouble at an early date. There is a great 
number of patent knobs in the market, 
and some of the best of them are the cheapest, 
and cost very little more than the old- 
fashioned sort. Cutting in the edge may 
be needful in the fixing of the box staple ; 
or, on the other hand, the staple may re- 
quire mounting on a piece of wood. In 
cither case, see that the bolt and latch 
of the lock have just enough freedom 
when the door is locked — say, about the 
thickness of a veneer or stout card. If 
there is a moulding round the frame, the 
box staple must be let into it, fitting it 
very carefully; 

Fitting Straight Cupboard Locks. — Straight 
cupboard locks (Fig. 429) do not need cut- 
ting in, but are unsightly. They have 
an advantage not possessed by a cut cuj)- 
board lock, of being equally availably 
for right or left. Their fixing is very 
simple, as they are merely screwed flat on 


Fig. 431. Fig. 432. 

Figs. 431 and 432. — Till or Drawer Locks. 

the door. The position of the keyhole 
is got by measurement, and as the bolt 
shoots out on both sides it is both right 
and left hand ; this advantage, com- 
bined with ‘the facility of fixing, makes 
its use very general. 
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Fitting Till or Drawer Locks. — till or 
drawer lock (Pigs. 430 to 432) presents some 
difficulty to inexperienced workers, but 
by taking each detail singly, and being 
careful to do each correctly, a neat job 
can be made. First ascertain the centre 
of the drawer front and mark it lightly 
with a pencil. The length of the flanges 
of the lock should be measured carefully, 
and this distance marked off on the top edge 
of the drawer * then the lines are squared 
on the edge and down the inside, as shown 
at A, B, c, and D (Fig. 433). Take care, 
of course, that the centre of the keyhole 



out. The pin usually projects a little 
beyond the body, and as the lock is pressed 
into position the end of the pin will make 
a small indentation. Place the edge of a 
very fine bradawl directly in the centre of 
this indentation of the pin, and bore squarely 
right through to the front of the drawer. 
Take a small centre-bit, or, better still, 
a twist-bit, place the point in the hole made 
by the bradawl and boro right through. 
To prevent the bit splintering the wood 
inside, a piece of waste may be held against 
it. With a slightly smaller bit, in a similar 
manner, bore through for the hole for the 



Figs. 433 and 434.— Fitting Till or Drawer Lock. 


corresponds with the centre of the drawer 
already determined. With a marking 
gauge set to the breadth of the top flange, 
gauge the line e ; set the gauge exactly 
to the breadth of the wide flange and make 
line F. Set out the socket for the body of 
the lock as shown by G, H, k, l, m, n, and 
with a fine saw cut along the lines G N and 
K L ; of course, these cuts will terminate 
at the lines h and m, and will, therefore, 
be slanting cuts, not being the depth of the 
lock at the bottom, but being cut to the 
proper depth by a mallet and chisel. The 
waste between the lines may be removed by 
these tools, or by simply paring out with 
a chisel. Next carefully remove the wood 
for the flanges of the lock as indicated at Fig. 
434. If care has been taken, the lock will 
then be found to fit satisfactorily. The 
position of the keyhole must now be set 
15* 


bottom of the keyhole. With a fine key- 
hole saw remove the wood between these 
holes, or pare it away with a small chisel. 
The lock should now be placed in position 
and the key tried in ; if it is satisfactory 
the lock may be fixed by the insertion of 
two or four screws. An escutcheon may be 
let in flush on the outside, and it may be 
necessary to enlarge the keyhole somewhat 
to fit this in ; it must be remembered 
that this kind of escutcheon must be pressed 
in sufficiently tight to hold, but at the same 
time not so tight as to force in the fibres of 
the surrounding wood. Thread escutcheons 
may be marked on the work by pressure 
or a slight tap with a hammer, which will 
imprint the outline of the escutcheon. To 
cut the bolt hole in the rail above the 
drawer, insert the key in the lock (when 
the drawer is open), turn up the bolt, and 
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smear the end with some black material, 
such as lampblack mixed with a drop of 
glue, or use soiled oil from an oilstone ; 
turn down the bolt, shut the drawer, and 



Fig. 436.— Right-hand (A) and Left-hand (B) 
Locks. 


again turn up ihe bolt several limes so that 
it strikes against tlu^ rail above. After 
removing the drawer, almost the exact shape 
of the bolt will bo found marked on the 
rail, and the space thus marked should 
1)0 chiselled out so that the bolt does not 
strike against its top. Another method 
of fitting is to find the position of the key- 
hole by exact measurement, and to bore 
the top hole at the first o])eration ; the 
nipple will then fit in the hole, and the 
recess to be cut out and the sinking for top 
flange are marked round the lock. It is 
then impossible for the keyhole to be 
wrong. 

“ Handing ** of Locks and other Fittings. 
—The handing of locks and other iron- 
mongery is apt to be somewhat puzzling. 
When a joiner is fixing a, right-hand rim 
lock, he fixes it on the left-hand side of the 
door, and vice versa (see Fig. 435, in which 
A indicates a right-hand lock on the left- 
hand side of the door, and b a left-hand 
lock on the right-hand side of the door). 
Similarly with casement fasteners, as show'ii 
in Fig. 436, where c is right-hand on the left- 
hand side of the casement, and D left-hand 
on the right-hand s.de of the casement. 
Much has been done- by manufacturers 
to avoid the question of handing. Re- 
versible latch bolts are fitted to locks, 


and casement fasteners are often made 
symmetrical and therefore reversible. 
Some casement fasteners are fitted with 
a screw which allows the cockspur itself 
to be taken off and turned round ; but 
this is not always satisfactory, because 
in use the screw is continually either bind- 
ing or becoming loose. The fixing of a 
right-hand artjcle to the left side of an 
opening, or vice versa, as noticed above, is 
not quite so paradoxical as at first appears ; 
for in each instance there are some words 
which are understood as emphasised below, 
which have gradually been omitted in the 
usage of the ironmongery trade. Locks, 
rim, WHEN FIXING, LATCH KNOB ON THE 
right hand. Locks, mortice, and shop 
locks with cranked handles, in agreement 
with the last. Handles : bent to the 
right hand (see Fig. 437). Lock. plates: 
PROJECTION TO THE right hand (see Fig. 438). 
Casement fasteners : handles to the 
right hand (see Fig. 439). FiSpa gnolettc bolts : 
in agreement with last. Hinges : when 

OPENING THE DOOR FROM YOU. ARE ON THE 
right hand (required for rising and lift- 
off butts, etc.). Portiere rods (where any 
of the fittings are handed) should be, 
when looking at the rod as fixed, hinged 
ON THE right hand (see Figs. 440 to 411). 

Lock Repairing and Key Fitting 

Appliances and Tools. — The tools required 
are not many : a 2-in. j^arnllel vice, hammer, 
screwdriver, four files — one 8-iii. half-round 



Fig. 436. — Right-hand (C) and Left-hand (D) 
Casement Fasteners. 


medium file, one 6-in. and one 3-in. ward 
file, and one square file ; a few small 

cross-cut chisels; a centre-punch; a few 
flat punches ; and a hack-satv. Soldering 
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materials will also be needed, and emery 
cloth for polishing keys and lock fittings. 
Two specially useful tools can be made 
out of two pieces of |-in. by J-in. iron. 



Fig. 437.— Right-hand Handle. 

Fig. 438. — Right-hand Lock Plate. 

Fig. 439.— Right-hand Casement Fastener. 


Cut one piece 7} in. long, and round taper 
it, in. from the end, to in. ; in the 

other end cut a V-groovc. Bend over the 

V end 2 in., then make two more bends, 
2 in. each, to form a square, leaving the 
l-|-in. tapered end parallel with the bottom, 
with ^-in. space from the V cud to the 
end. Cut the second pie(^e 0 in. long ; 

swell out one end, and bore in it a I'.j-iii. 

hole ; V-groovc the other end and then 
bend on the 2-in. and 4-in. marks, bring- 
ing the V-groovc end opposite the swelled 
end. With these tools and a pair of callipers 
it is possible to do first-class work. The 
box which covers the screw of the vice makes 
a good hammering block for drawing key 
webs, and forms a rest for the web in cutting 
large wards in plate lock keys. The files 
are used for cutting keys and general lock 
repairs ; th'^ callipers for gauging keys to 
pattern ; the centre- punch and flat punches 
for punching pins, broken spring ends, and 
lever spring ends, also for pun(;hing holes 
in standards, etc., of locks. The hack- 
saw is reepzired for small wards and general 
work, and the soldc ing-bit, etc., for broken 
parts and pins. The two special tools 
described are useful in cutting lever keys, 
one for pinned and the other for pipped keys, 
and also in polishing ; they are fastened 
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in the vice parallel with the tapered part, or 
V and swelled end, allowing clearance for 
the working of the webs of the keys. This 
saves time in fitting and gauging, and the 
tool does not mark the keys as the vice 
would. The key is held in one hand, and 
the cutting is done with the other. Cut 
every ward space or lever space as square 
as possible. 

Bow, New, on Old Key. — Sometimes a new 
bow will be required on an old key, or a 
key has to bo lengthened. Prepare the 
two parts, allowing j in. over the required 
length, and cut a slot in one piece, fitting 
the other piece tight into it. Then braze 
the joint with spelter or powdered borax and 
brazing wire wrapped round the joint of the 
keys. When brazed, it is finished off with 
the file, and the k(iy polished up. Hard 
soldering will answer if brazing cannot 
be accomplished. 

Key Fitting.— In cutting pattern keys, 
measure up the parts of the key with the 



Fig. 440.—“ Handing ” of Locks and Latches. 



Fig. 441. — “ Handing ” of Casement Fasteners 
and Bolts. 



Fig. 443. — “Handing” of Portiere Rods. 


Fig. 444.— “Handing” of Handles and 
Lock Plates. 

callipers, and fit accordingly. WIkui taking 
a lever lock apart, note the position of each 
part, and mark every lever as taken out, if 
not already marked. Fit the key to the 
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open bolt first, and then lit to every lever as 
put back till all is complete.' With ordinary 
cabinet, box, and drawer locks, and with 
padlocks, the keys can be fitted without 
taking the lock to pieces. First get the web 
of the key bright, and then blacken it with 
the smoke of a lighted match. Insert the 
key in the lock, and work about with it ; 
when taken out it will indicate the wards 
that want cutting, and the length required 
for the shooting bolt. If a plate lock key 
is of a difficult pattern, and one web is broken 
off, draw a piece of iron down to the size of 
the opposite web ; then bore a small hole 
in the pin of the key, file the iron end to 
fit the hole, and cut the wards opposite. 
Cut to lengtii, and then braze the end in the 
hole. This method, however, applies to re- 
pairing large keys only, where a new blank 
cannot be obtained. 

Lock Repairing. — Locks are rather tedious 
to repair at times. Plate lock springs can be 
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Fig. 445. — Bolt of Piano Lock. 

Fig. 446. Bolt of Roll-top Desk Lock. 


made out of suitable spring vSteel, cut and 
fill'd to shape and tempered, but the end to 
1)0 riveted should be softened. Jf, after 
the broken end has been punched out, a key 
is not long enough to shoot the bolt beyond 
the catch lever, tin*, web of the key can be 
drawn, or the ea,t(;h lever drawn, by ham- 
mering from the centre of the lever towards 
the catch, till the required length is attained. 
The standards which support the ward 
guides, if broken, can be cut out of sheet 
iron, fitted and riveted, and the centre 
guide-plate, with inside collar and ward 
pins, cut the same way, with collar and 
wards brazed in. If the key has plenty of 
play, and the lock-plates are worn, get 
tw^o washers and cut away to fit the key- 
pin and web ; file bright one side and the 
edges, and the corresponding part of the 
lock-plate, and solder one on each outer side 
of the lock-plates. The shoulder of the key 
may want cutting farther back if the washers 


are thick. Assorted springs and blank 
keys can be obtained at any ironmonger’s 
for a few pence. Some rim lock springs 
are fitted as plate lock springs, and some are 
slotted into a catch lever. New parts can 
be made similar to plate locks. The latch 
lock springs are easily done, as they are 
bought practically fitted ; but they may 
require cutting and bending if too long. 
If one spring is not strong enough, place 
one spring inside another, to obtain the 
required strength. If the bolt of the latch 
lock is broken by the forcing of the door, 
a plate riveted and soldered on will make 
it strong enough, if one cannot be cast. New 
pins for locks can be made out of rod iron 
fitted and riveted. Pins for cabinet and 
box locks and padlocks can be made out of 
nails, the head being hammered to the 
size of the hole and fitted and riveted. If 
the pins in the lock are loose, they can be 
riveted or soldered, and the outside of the 
lock finished level. New springs to common 
cabinet and box locks and padlocks may be 
fitted as above, but if anything else is required 
a new lock will be cheaper. Springs for lover 
locks are best made of piano wire. Flatten 
all the length w’^anted, drive the spring 
tight into the slot of the lover, and cut to 
length. When keys are lost, extra w^ards 
can be inserted in the lock, to prevent the 
lost keys being used if found by strangers, 
by drilling a liole in the lock-plate and fixing 
the ward pin, then cutting the keys to 
correspond with it. The same can be 
done with the lever lock, making it a ward 
as well as a lever lock ; but the quickest way 
is to change the position of the levers, and 
fit llic key accordingly. Spiral springs 
can be made of fine gauge wire, wound 
round a nail or piece of thick wire. 

Picking Locks. — Lock troubles are very 
frequent, and the repairer is often called 
upon to open a locked drawer or door of 
which the key has been lost. It is advisable 
to keep a bundle of old keys for this pur- 
pose, and some lock picks ; but these are 
not always necessary, for in many cases 
simpler and quicker methods can be em- 
ployed. For instance, in the case of a 
drawer, if the top side of the rail into which 
it locks can" be got at, a sprig-bit may be 
used to pierce the wood till it touches the 
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bolt of the lock, and a smart tap with the 
hammer will send it in. If this is imprac- 
ticable, the rail can be prised up to get as 
much space as possible between it and the 
drawer, by inserting a wedging tool ; then 
an impression can be made with a fine drill 
on the bolt to take the point of a sprig-bit, 
for the purpose of levering it back. It 
sometimes happens that a drawer or door 
cannot be unlocked even with the correct 
key, and the barrel does not require picking. 
This trouble may be caused by the slot into 
which the bolt shoots not being deep enough, 
the j)ressure holding it in such a position 
that the key cannot move it either way. 
By prising it as just described, the key 
can first be turned to send the bolt to its' 
full extent ; it will then unlock easily. 
The slot vshould afterwards be deepened 
to prevent recurrence of the trouble. 
Damp weather often expands a drawer 
front in. in the width, so sending the lock 
forward. The bolt of a piano lock is of the 
shape shown by Fig. 4.4.5, and shoots into the 
slot, then to the left to hook behind the 
brass slot-plate ; the same principle is used 
in desk and chest locks. In this case they 
can be opened without a key by inserting a 
thin, square- 2 )ointcd blade and forcing to 
tlie, right, at the same time lifting the fall 
or lid. Roll-top desks arc fitted on a similar 
[)rinciple, but the bolt springs apart and 
shoots to both right and left (see Fig. 44(1), 
in which case, of course, two blades will be 
required to force them together. There 
are times, however, when a lock gets dis- 
located, or a bit of broken key gets stuck 
in, and defies all attempts to pick. As 
a last resource, put a punch in the keyhole, 
and drive it off inside. A box of assorted 
springs and one of small set-screws should 
be kept for general repairing. 

Improving Common Lock. — It often hap- 
pens that a small common box or padlock 
is not quite secure ; the cheap locks being 
niade in large numbers, the keys are largely 
interchangeable. Fig. 447 gives an interior 
view of a common form of lock and key, 
and Fig. 448 shows a modification of the 
same, which will often save the expense 
of fitting a new lock. Remove the lock, 
and take off the front plate. Saw a short 
piece off the barrel of the key, file the piece 


to a neat edge, and solder it to the pin of 
the lock. Then put the lock together, 
clean up the key, and replace. The short 
piece will now prevent other keys from enter- 
ing the lock. 

Locomotive Brasswork 

The usual method of cleaning the large 
brass domes, and other brassw^orlc, on Great 
Western engines, as j)ractised by the cleaners, 
is as follows : — Apiece of old canvas sacking 
is steeped in rape or any other vegetable oil, 
and the hot brass wiped with it. Some 
finely ground Bath brick is now taken up 
on the oily sacking, which is called a “scourer,” 
and the brass is well s(;oured. Some brasses 
are easier to scour with an up-and-down 



Fig. 448. — Interior View of Common 
Lock, Modified. 

motion, while others are more readily 
scoured crosswise. After wijung off, well 
polish till all grease is cleared from the brass, 
and then soot well. The soot patch is inadt^ 
by rubbing a patch of waste up the fronts of 
tubes or blast jnpc in the smoke box. Ex- 
cept in dirty weather, the brasses retain their 
brightness all day. Ordinary Bath brick 
ground up and mixed with engine-oil makes 
a good polishing paste for hot brass. Scouring 
the brass well witli this, and then polishing 
with a hot rag, produces a polish like silver. 
The principal thing is to polish well after 
scouring with a well-dried cloth. 

Lojfwood 

A closed pan provided wdth a safety 
valve and heated by steam from a boiler is 
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used for preparing logwood extract ; but on 
a small scale a boiler heated by fire could be 
employed, the safety valve being set to blow 
off. at 5 lb. or 10 lb. pressure. Logwood 
chij)s and water are placed together in the 
boiler, and heated under pressure for several 
hours. The liquid is then strained through 
a cloth, and evaporated in a shallow pan 
at a gentle heat until it is of a syrupy con- 
sistency. An extract can also be made by 
using alcohol or methylated spirit as the 
solvent, but there is no advantage in this, 
the solvent being expensive, and it requires 
to be distilled off in a still, otherwise it is 
wavsted. 

Lubricants 

Cycle Lubricants {see Gy cl ‘). 

Graphite. — Information on tJic use of 
graphite as a lubricant is given under the 
main heading “ Graphite.” Satisfactory 
lubrication in an engine depends as much 
upon the condition of the surfaces as upon 
the quality of the lubricant itself, and the 
smoother the bearing surfacjc can be made, 
the easier it is to lubricate. When graphit e is 
introduced between friction surfaces it soon 
rubs into the metal, filling every pore, 
crack and irregularity in the surfaces, and 
coating them with a firm, durable, and ex- 
c(‘edingly smooth veneer. Cylinders in which 
graphite has been used take on a wonderful, 
mirror-like polish, and valves work quietly 
and without straining or cutting. Bearings 
on which graphite is used arc not so liable 
to overheat, and overheated bearings are 
rapidly cooled ; also it is a fact proved 
beyond any question, that “ seizing ” and 
cutting of fri(!tion surfaces cannot take 
place in the presence of graphite. Impure 
graphite is usidess as a lubricant. 

Grease for Lubricating Purposes. — A white 
grease can be prepared by heating 100 parts 
of the mixed oil and tallow with Lo parts 
of soda crystals (washing soda) and 180 
parts of wat(‘r. Soft soap is one of the 
best materials for emulsifying oils and fats ; 
for 100 parts of oil and fat add 2 parts of 
soft soap dissolved in a little hot water. 
To stiffen and cheapen the grease, French 
chalk may be added ; this is a valuable ad- 
dition tg greases for heavy' machinery. 

Lubricant for Oilstone (see Oilstone). 


Lubricant for Ropes. — Oil should not be 
employed. The “ America/n Machinist ” 
says that for manilla ropes, flake graphite 
should prove satisfactory, but it ought 
to be applied in the spinning process. Cotton 
ropes ought to be very sparingly dressed 
with some composition, just sufficient being 
used to prevent fluffing. A much used 
mixture is graphite and molasses or treacle, 
very little being applied at any one time. 
An oiled rope becomes sodden and soppy, 
and may be remedied by repeated applica- 
tion of powdered chalk to absorb the oil. 

Lubricant for Reamers. — A lubricant re- 
commended for reamers by an American 
mechanic is a mixture of tallow and flake 
graphite. With this lubricant, he says, 
any old, out of round, hand-ground reamer 
works smoothly. 

Lubricant for Sewing Machine. — Sewing 
machine lubricating oils are many in num- 
ber. The four following have been reciom- 
mended : (1) Sperm oil to which a little 
])arafhn oil has been added. (2) 1 part of 
melted paraffin wax mixed with 7 parts of 
paraffin oil ; this should stand ior some 
hours, and then be decanted. (3) Mix and 
filter 9 oz. of pale oil of almonds, 3 oz. of 
rectified benzoline, and 1 oz. of oil of laven- 
der. (4) Mix and filter 3 oz. of petroleum, 

dr. of essential oil of almonds, and 9 oz. 
of pale nut oil. 

Lubricant for Wood Gearing. — For lubri- 
cating wood gearing, the following com- 
pound is recommended : — Melt together 
at a moderate heat 30 parts (by weight) 
of tallow, 20 parts of palm oil, 10 parts of fish 
oil, and introduce while stirring, ^ as to 
obtain a perfectly homogeneous mixture, 
20 piirts of graphite carefully washed and 
pulverised. 

Lubricating Oil, Clarifying. — To clarify' 
watch lubricating oil, place clean lead in 
it, bottle, and expose to sunlight. 

Lubricating Oil, Testing.— To test lubri- 
cating oil, elaborate apparatus is not neces- 
sary'. Its gumming. tendency can be judged 
by spreading a very thin layer on a sheet 
of glass, covering this to protect it from 
dust, and then exposing it to sunlight, or 
to slow, dry heat. Viscosities can be com- 
pared by allowing drops to fall from a 
funnel, terminating in a pin-hole orifice. 
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and counting the number that fall per minute. 
When a drop of oil is let fall on a piece of 
clean blotting-paper, the time taken by 
the mark to spread and to disappear, under 
the inducement of heat radiated from a 
hot plate below, on which the paper is laid, 
also furnishes a criterion of the quality of 
the oil ; mineral oil spreads and disap- 
pears quickest. In making practical tests it 
is necessary to see that the bearings arc quite 
clean at the start, or the virtues or defects 
of a former lubricant may be laid to the 
account of the oil under trial. A com- 
parative test for lubricating oil is to place 
a drop of each of the oils to be tested in 
line upon an inclined glass plate, about 
8 in. wide and from 24 in. to .30 in. long ; 
the inclination should be about 6 in. The 
<li’ops of oil start on a race with each other, 
and the one that goes the farthest may 
be considered the best for lubricating. 
8perm oil will be in the rear for the first day, 
but then will overtake the others, and pro- 
bably be found in motion when all the 
others have dried up ; oils having a light 
])ody run quickly, but dry qixickly also, 
whereas an oil with both body and a free 
flow will run well, but not be dried up so soon. 
Any tendency to “ gum ” will be detected 
easily by this test, which must be con- 
iluctcd away from all dust. A good plan 
is to cover the glass with a transparent 
shade. 

Lubricating Oil : Detecting Acid. — Acid 
in lubricating oil may be detected by put- 
ting a little of the oil in shallow (topper 
dishes, which can be made easily ])y de- 
pressing pieces of copper sheet with a heavy 
round-faced hammer. Any acid present will 
attack the copper and produce verdigris. 

Lubrication. — To illustrate the principle 
of lubrication there is an experiment which 
anyone can try. A surface which is per- 
fectly smooth to the eye is the best that 
can be made, but under the microscope it 
shows multitudes of little abrasive points. 


Take a smooth file, and press it ever so gently 
over a hard metal surface ; it will do its work 
perfectly, tearing oil little particles of the 
metal, but still leaving the surface smooth. 
Now rub the hand over the metal and the 
greasiness of the skin will so change its con- 
dition that the file will no longer bite, but 
will push over it, even with added pressure, 
without abrading it. This illustration 
carries with it every principle of friction and 
lubrication. The tiniest wearing surface of 
a watch pivot polished and finished to the 
highest degree, and revolving in its jewel, has 
on its surface as perfectly developed abrasive 
points as the file. 

Luminous Bottle 

A non-drying oil, like olive oil, is best 
for a luminous bottle. Dry the phosphorus 
by carefully pressing it, without rubbing, 
between blotting-paper ; then place it 
in a dry bottle, which should be 
about half filled with oil, cork the bottle,- 
warm it gently, and shake it vigorously 
from time to time so as to get as much of 
the phosphorus dissolved as possible. When 
opening the bottle, blow into it to dis- 
place its contents by fresh air. As is well 
known, the luminosity is due to the slow com- 
bustion of the phosphorus dissolved in the 
oil. 

l.uminous Paint 

This may be made ns follows: — (1) Mix 
finely powdered calcium sulphide in any 
(jolourless varnish, or in equal parts of boiled 
linseed oil and turpentine, to the required 
consistenc}'. The sulphides of barium or 
strontium may also be used. (2) Heat to- 
gether, in a (U’ucible, plaster-of-Paris and 
charcoal. The resulting substance— calcium 
sulphide — is mixed with a vehicle as before. 
(3) Heat lime and sulphur together in a 
crucible, and well powder the residue. In 
(‘ach case, exposure to daylight is necessary 
to produce luminosity. 



Machine Belts (see Belts) 
Mackintosh 

Cleaning Mackintosh. — (1) Take i oz. of 
white Castile soap, cut it into thin shavings, 
and boil in 4 oz. of water till dissolved, then 
stir in 1 oz. of light magnesia ; pour the 
whole on to a cold plate, and roll it into 
a ball. Now with a nail-brush, water, 
and the soap go gently over the mackin- 
tosh ; clean off the dirty soap and water 
with clean wet cloths after each portion is 
done, and finish by washing with clean 
water. Finally spread the mackintosh out 
on a clothes-line and allow to dry. (2) 
Sponge the cloth with benzoline to which 
has been added a little finely powdered 
chalk or fuller’s-carth ; allow to dry in 
the open air, and then brush out the dry 
powder. Tl*.e operation should be per- 
formed away from any flame. 

Ma»ckintosh becoming Hard. — There is 
no remedy for a mackintosh that has become 
hard, as the rubber is perished. It can be 
opened out and made wearable for a time 
by soaking it in hot water till pliable, but 
it will not remain soft or resist any heavy 
rain. 

Patching Mackintosh. — The patches should 
be cut from similar material to that of 
which the mackintosh is made, and they 
should be cemented on with rubber solution. 
First the patch and the part it is to cover 
should each receive a coat of the lubber 
solution, which should be allowed to dry 
on ; then another coat of solution is applied, 
the patch is placed in position, and a weight 
kept upon it till ne,yt day. Seams may 
be men(,ied by opening them out and apply- 
ing a coat of rubber solution to each side ; 


then press them together, and iron with a 
warm iron. 

Magnetising: 

The quickest and best method of mag- 
netising steel bars is to wind round them 
several turns of a length of copper wire. 
This wire must be properly insulated, and 
should be connected by suitable means to a 
battery, accumulator, or dynamo. The cur* 
rent thus obtained will magnetise the steel. 
The degree of the magnetisation will de- 
pend entirely on the properties of the 
particular brand of steel being dealt with ; 
but in any kind of steel the magnetism will 
vary with the “ ampere-turns ” — that is, 
with the eiirrent in amperes multiplied by 
the number of turns taken by the wire 
round the steel core. On withdrawing 
the coil, or cutting off the current, the 
magnetism will be reduced, but not to zero, 
the amount retained depending, again, 
entirely on the material. 

Making Permanent Magnets. — For this 
purpose hardened steel should be used, 
and it is said that tool steel answers well 
if hardened and drawn to a straw colour. 
A coil of copper wire should be placed over 
the steel rod, and an electric .current passed 
through the coil, care being taken therefore 
to insulate each turn of wire from its neigh- 
bour. The time required magnetically to 
saturate the steel, and also how far the 
effects will be permanent, depend on the 
hardness of the steel. In magnetising, 
the electro-motive force of the current 
does not matter, the number of turns taken 
by the insulated copper wire round the steel 
core and thje strength, of current in amperes, 
together with the permeability of the core. 
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iletermining the strength of magnetic field 
«^et up. The permeability depends on the 
jnatcrial employed and the degree to which 
the material is magnetised ; but the ampere 
turns, as explained above, are, of course, 
under the control of the worker. To sum 
up, for great magnetic strength use many 
:*oilS' or turns, and as high a current as can 
be obtained. The magnetising effects de- 
pend on the product of these two factors. 

Mailcart, Perambulator, etc. 

Fixing Tyres on Mailcart.— Clean out 
the rim and under side of the tyre with a 
j)araffin rag. Melt up some good tyre cement 
[obtainable at any cycle depot) in an old 
iron saucepan or ladle, pour it evenly round 
rhe rim (about a third full), let it set, then 
place the tyre in position and heat up the. 
under part of the rim till the cement com- 
[ucnccs to boil out. The rim should be 
lieatcd by a gas blowpipe, a blow-lamp, 
)r over an ordinary Bunsen burner or a 
plain gas-jet. Keep the wheel moving, 
)r the tyre will burn. 

Re-covering Hoods. — Perambulator and 
mailcart hoods arc covered in all kinds of 
materials. American covered leather is 
mostly used ; it is now manufactured in 
many colour shades, is waterproof, and can 
1)0 bought up to 2 yds. wide. Its chief defect 
s that the enamel surface is susceptible to 
^cratches and cracks, which cannot possibly 
>0 removed. A stout variety, specially 
uiitable for hoods, is known as “ American 
luck.” Common roan skins are used in 
:)(‘tter-class perambulators, and wear well, 
)eing supple, and keeping a good appear- 
ance. Coloured satins, sateens, and even 
'ilks are employed on some of the lighter 
h^ss mailcarts, Imt are not suitable for 
lamp or wet weather. A hood cover 
renerally consists of four separate pieces, 
uimely, back, two sides, and top, which 
• re joined together with welted seams; 
hese pieces are cut from carefully measured 
emplates. In the actual process of re- 
overing a mailcart hood, first strip off the 
>ld cover, rip the seams, and use the pieces 
IS patterns to cut the new one from, allow - 
ng for seams and turnings. Then strip 
•ff the gimping from the body edge and 
ront hoop-sticks, and prise out the tacks 
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which hold the cover with a small screw- 
driver. Get the old cover off intact if pos- 
sible, then rip the seams, and the cover 
will be found to be made up of four separate 
pieces— two sides, top piece, and back. 
Choose a fair quality of leather cloth, fairly 
flexible, with a backing of medium texture. 
Lay the pattern on this, and cut out. The 
pieces must be seamed together and over- 
seamed to the same shape as the old hood. 
AVhen ready, place in position, getting the 
cover straight and free from wrinkles ; 
then put one tack in the centre of the back 
piece, and one in the middle of the front 
hoop-stick. Tie the hoop-stick to the 
shafts with a piece of string, in a position 
just short of full stretch ; then strain and 
lack off alternately at each side until all 
is made fast. Put the rule joint in position, 
and if the cover is not sulUciently tight when 
the joint locks, alter its 2)osition to a little 
nearer the front, until all is taut and straight 
when locked up. The border may be covered 
with new gimp or banding, and the hood rc- 
linod, if necessary, after the outer cover is 
jmt on. Tlic lining is tacked to the back 
boop-stick, inside, if this is of wood ; if of 
iron, the lining will require basting on. 

Renovating Bassinette. — Strip off the 
leather ])anding round the hood (assumed 
to be brown American cloth) and edges, 
and wash the leather with a s])()nge and warm 
water in which a, piece of washing soda 
has been dissolved ; then mnke a solution 
of 1 oz. of bleached shellac to \ j)!. of spirit. 
Now get a jxmnyworth of brown aniline 
spirit dye and a small brush ; dip the brush 
into the polish, then take up a small quan- 
tity of tlie dye and touch up the faded parts. 
Put the remainder of the dye into the polish, 
allow it to dissolve, and give the whole 
of the leather two thin even coats, laid 
on with a sponge or broad camel-hair 
brush. 

Maize Starch (sice Starch) 
Mandoline 

Renovating Mandoline. — If proper ’y re- 
paired, an old mandoline may be better 
than a cheap new one. (rlue joints that 
have given way must be made sound; 
simply working in glue does not sulficc. 
The joints must be brought close together, 
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as the shape of the instrument does not 
allow cramps to be used. The joints are 
generally tied round with tape, wood 
wedges being pressed under where required. 
The pin holes can be filled up with cabinet- 
makers’ hard stopping or coloured wax, 
and the face also cleaned up with a steel 
scraper and glasspaper. Repairing generally 
brings about the necessity of french polish- 
ing, as the instrument cannot be satis- 
factorily varnished. 

Cleaning Mandoline. — Mandolines arc 
usually cleaned by means of a steel scraper 
and glasspaper. The next best plan is to 
use a dilute solution of oxalic acid — J oz. 
to 1 pt. of water — and fine pumice powder. 
Dip a piece of clean rag in the solution ; 
take up a quantity of pumice on this, and 
rub till the dirt is removed ; the stains will 
bleach out. Wipe off surplus wet, using 
another piece of clean rag ; a trace of 
whiting sprinkled at this stage is an im- 
provement, if it is well rubbed in. 

Mangling: and Wringing Machines 

Cleaning and Repairing Machines. — It is 
not proposed to deal in this article with what 
is known as the box mangle, which is prin- 
cipally composed of joinery work, or with 
wringers in which indiarubbor rollers are 
used, but with that type of machine now 
so largely employed in which the pressure 
is obtained not by weight, as in the box 
mangle, but by an elastic steel spring 
bearing upon two wooden rollers, the 
framework of the machine being com- 
posed of cast iron. This class of machine 
is made in a great many different patterns 
by dificrent makers, but the principal 
and working parts are, as a rule, very 
similar in all. The machine is shown com- 
plete at Fig. 441). The upright sides 
each consist of one casting, and are iden- 
tical except for the stud or small spindle, 
which in the machine here described is 
cast in one of the sides to carry the stud- 
wheel, to be presently described. In some 
cases the stud is movable, and fastened by 
a nut, each of the sides having a hole for 
the stud, which, as will be seen later on, 
is an advantage. Each side has two small 
iron roller-wheels at the base on which the 
macliine ‘rests, and these are fastened by 


movable bolts. Sometimes the spindles 
passing through these wheels form part 
of the casting of the side. When this is 
the case, one of these wheels, when broken, 
can only be replaced by putting in a new 
side or drilling holes for a bolt. The bow 
spring is well secured to the sides by four 
small bolts, as shown in Fig. 449. The 
pressure screw — a strong, square-threaded 
screw — passes through the bow spring, and 
when screwed down on to the elliptic steel 
spring, produces the necessary pressure 
between the rollers. E is the spring bar for 
equalising the pressure ; the bottom rail for 
holding the sides together at the base 
is fastened by four small bolts to the 
sides. The guard, a single casting, covers 
the star -wheels and prevents anything 
coming between the cogs ; it is bolted to the 
side by a single bolt at its lower extremity. 
The fly-wheel has a handle and a set of 
nine teeth or cogs, as they are generally 
called, by which the motion is communi- 
cated to the machine. It is held in posi- 
tion on the spindle by a collar or cast- 
iron hoop and set-screw A. J is the plate- 
wheel, with twenty-nine cogs, keyed on to 
the roller spindle ; this is shown separately 
in Fig. 450. k is the stud-wheel, with a 
double set of twenty-nine and nine cogs 
to correspond with the plate and fly-wheel 
(see also Fig. 451). At the other side are 
two star- wheels under the guard, with 
eleven cogs each, and keyed on to the ends 
of the roller spindles. One of the star-wheels 
is shown separately in Fig. 452. They serve 
to communicate the motion from the lower 
to the upper roller. The two wooden 
rollers are 24 in. long and 5J in. diameter, 
turned out of sycamore. Two iron spindles 
pass through the rollers, the lower one pro- 
jecting in., to carry the plate-wheel 
and fly-wheel, and both projecting 4 in. 
at the star- wheel side. The part of the 
spindles passing through the rollers is a 
square of 1 in., the projecting ends being 
circular to receive the wheels and in. 
in diameter. The drip-board, for the pur- 
pose of carrying the water into the tub 
in wringing, is seen under the rollers. 
A stay-bar, fastened with a nut to each 
side, passes., under the drip-board. When 
this stay-bar is tightened, it draws the 
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sides together and holds the drip-board 
in position. A mangle-board or table 
(not shown in the figure), 25J in. long by 
9 in. wide, fits in slots in the casting both 
at the back and front of the mangle. The 
bearings for the spindle of the bottom 
roller form part of the sides of the machine ; 


pair of callipers ; a few iron washers large 
enough to fit on the spindles of the-rollers, 
and some keys for the wheels should also be 
procured. The keys are pieces of malleable 
iron about IJ in. long by f in. by in. 
It will be assumed that it- is required to 
clean and paint the machine thoroughly, and 



Fig. 449. — Mangling and Wringing Machine. 




Fig. 460. — Plate- 
wheel. 


Fig. 461.— 
Stud-wheel. 




Fig. 463.— Bearing 
on Spindle of 
Top Roller. 

Fig. 462. — Star- 
wheel. 



Fig. 466.— 
Pressure Screw. 



Fig. 464. — Collar 
with Set-screw. 



Fig. 466.— 
Spanner. 


a cast-iron bearing (shown also in Fig. 453), 
4 in. high, rests on the spindle of the top 
roller at each side, the spring bar resting 
oil the bearings. The principal tools re- 
quired in repairing a mangle are a spanner, 
^uch as shown at Fig. 456, or an adjustable 
wrench to fit the nuts, an engineering 
fitter’s hammer and chisel, a flat, cross-cut 
file, say 12 in. long, with a safe-edge at one 
side, a vice, a pair of pincers, a rule, and 


to replace some broken wheels or fit new 
rollers. The collar A (shown also in Fig. 454) 
should be first removed by loosening the 
set-screw ; the fly-wheel can then be taken 
ofi. This set-screw should never be tight- 
ened more than is just sufficient to set the 
collar on the spindle, otherwise the collar 
is sure to split. The guard should next be 
removed by loosening the nut that holds 
it at the bottom. The four bolts that hold 
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the bow should then be removed, the bow 
lifted off, and the spring and spring bar 
taken out. The bearings and rollers, with 
their wheels attached, can then be removed 
from the frame, the split pin in front of the 
stud-wheel taken out, and the wheel re- 
moved. It will generally be found that 
the wheels are covered with oil, etc., used 
to lubricate the machine. To clean them, 
it will be necessary to remove the two star- 
wheels and plate-wheel from the spindles. 
To do this, the end of the spindle should 
1)0 placed on a firm support, with the wheel 
to bo detached uppermost, and a few sharp 
blows struck with the hammer on the hub 
or part of the wheel nearest the spindle, 
so as to drive the wheel towards the roller. 
When it has been moved about an inch, 
the key which fastens it on the spindle 
can be removed and the wheel taken off. 
In cleaning mangles, the most effectual 
way to remove the oil and grease from the 
two star-wheels, stud-, plate-, and fly-wheel, 
and two hearings, is to burn it off. If a 
lire of wood can be lit in a yard or garden, 
and the wheels placed in it a couple at a 
lime, it is about the most convenient method; 
or they can b(^ heated in an ordinary open 
grate if large enough. In any case, a wood 
lire is best. With regard to the fly-wheel, 
only llie })art bearing the cogs will require 
to be lieated, avoiding the wooden handle. 
When Ihe grease has all l)een burned off, 
the whi'ols should be allowed to cool gradu- 
ally, not dipped in water. Tliey can then 
be l)rushed to remove Ihc dust, etc., and 
given a thin coat of Brunswick black. The 
spring, spring bar, and top of pressure screw 
(which do not generally require firing) 
should also receive a coat of Brunswick 
black. All dust and grease should then be 
removed from the framework and bow 
by scrubbing with a brush, and, if neces- 
sary, scrubbing with a pail of hot water 
in which a handful of soda has been dis- 
solved. When dry, the framework and 
bow can be painted. The colours most in 
vogue with mangle makers are red and 
green. Whatever colour is used, some 
liner’s varnish should be mixed with the 
paint, as it gives the w^ork a brighter ap- 
pearance. It is very usual to paint the 
edges of ‘the flanges of castings a different 


colour from the rest of the work — say, the 
body of the castings green, and edges of 
flanges lined with red. The rollers of a 
mangle are the parts that receive the greatest 
amount of wear, and generally require to 
be renewed first, especially the bottom 
roller. If the rollers have been a pair 
of 55 in„ and when measured with the 
callipers in the middle measure 5 J in. or 
upwards, they will bear turning down in 
the lathe ; or the top roller may be turned 
if a new bottom roller is fitted. It will 
generally be found that if rollers are reduced 
much in diameter from their original size, 
the star-wheels will not work properly. 
This is caused by the cogs fitting too closely 
together. The only remedy is to get a 
pair of star-wheels of smaller diameter. 
If the repairer has a lathe large enough, 
he will probably wish to turn his own 
rollers. The best way to do this is to buy 
the blocks in the rough, with the holes boreil 
for the spindles. The square on the spindles 
in the machine described, as before stated, 
is 1 in. For this size a circular hole in the 
block IJ- in. diameter would be suitable. 
The wood generally used is sycamore or 
beech, sometimes lignum- vitas for the 
bottom roller. Whatever wood is used, 
it should be thoroughly well seasoned, as 
there is always considerable liability to 
(•.rack, owing to the spindle being forcibly 
driven through the block and the rollers 
being afterwards necessarily subject to 
considerable variations of temperature. Care 
should be taken that the hole in the block 
is the right size for the spindle, for if too 
large the roller will work loose on the spindle, 
and if too small the block will be split in 
driving the spindle through. A convenient 
method of driving the spindle through the 
block is to place a large piece of flat iron 
or the like on, say, a basement floor, put 
one end of the spindle into the hole in the 
roller block, lift the block with the two 
hands, and bring the projecting end of the 
spindle smartly down on the piece of iron. 
By repeating this a number of times, the 
spindle can be gradually driven through 
the block, leaving the , ends projecting 
the required distance at each side. Th(‘ 
block can then be turned up true on th(^ 
spindle in the lathe. The rollers should be 
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urned very slightly larger in diameter 
t the middle and taper towards the ends, 
,ut only to such an extent that a thick 
>iece of brown paper could be slipped 
>etween them at the ends when in position 
n the machine. This will correct to a 
:reat extent the tendency of the rollers to 
►ecome hollow in the centre. Thin brass 
aps are frequently fitted on the ends of 
he rollers ; these may be said to be more 
irnamental than useful. A much better 
>lan is to have iron rings in. diameter, 

^ in. thick, and f in. wide, let into grooves 
a the ends of the rollers, which effectually 
>revent splitting. The wheels are all of 
ast iron, and should any of the cogs be 
)roken, it is generally better to get a new 
V heel, although a substitute for broken cogs 
an be made by drilling a hole J in. deep 
I lid, say, in. diameter where the cog 
las been broken, tapping this with a screw 
bread, and screwing in a piece of iron 
ong enough to represent a cog. If it is 
equired to order any new wheels from the 
nanufacturer, it will not be necessary to 
;pnd the old wheels for pattern if a rubbing 
s taken. This is done by giving the flat 
ace of the wheel a coat of lampblack or 
•lacking, and placing it on a piece of brown 
)aper so as to receive the impression of the 
•ogs, or by putting a piece of paper over the 
)ld cog and then rubbing with blacklead or 
leelball. In the case of a stud-wheel 
)oth sets of cogs must be shown. The 
*xact bore and diameter of the wheel should 
i)e marked on the paper. The plate- wheel 
ind stud- wheel must always be of the same 
liametcr and number of cogs, while the 
fly-wheel must con'espoiid with the smaller 
^ot of cogs on the stud-wheel. Therefore, 
li one wheel is not forthcoming, a pattern 
an be taken from the other ; but it is to 
be remarked that the bore of the stud- 
wheel is not generally the same as that of^ 
Hie other wheels. It will sometimes be 
lound, on examination, that the part of the 
^ide under the stud-wheel has become 
tracked, owing to the strain of the stud. 
It this is so, the stud, if movable, should be 
put in the other side of the machine. The 
^tud-wheel should next be placed on the 
^tiid ; it is generally held in position by a 
^plit pin passing through a hole in the stud. 


Should it have any lateral movement, the 
pin should be taken out, and one or two 
washers put between the wheel and split 
pin ; otherwise the wheel will shift outwards 
when the machine is at work, and only 
half of the plate -wheel cogs working on the 
stud-wheel, causing unequal strain and 
breakage. The same remark applies to the 
fly-wheel and stud-wheel. The two star- 
wheels and plate-wheel should next be 
keyed on, but a washer should be first 
slipped on the end of each spindle. These 
washers are to come between the wood of 
the roller and the bearing. To key on the 
wheels, they should be slipped on the 
spindles and the rollers placed in the machine ; 
the proper position for the wheels can then 
be found, and the key way on the wheel 
and spindle brought opposite each other: 
The keys should be filed down to the right 
size to fit each wheel, and should be quite 
flat, or nearly so ; if wedge shape, they will 
split the wheels. They can then be driven 
home with the chisel and hammer. The 
machine can now be put together in the 
reverse order to that in which it was taken 
asunder. It often happens that, when in 
use for some time, the spring comes down 
too low to get sufficient pressure ; this can 
often be remedied by fitting a pair of higher 
bearings, but they must, of course, fit the 
sides of the machine. On the other hand, 
it is sometimes found that there is a diffi- 
culty in getting the bow on oyer the spring. 
The best way to do this is to fasten the 
bow with the bolts at one side ; get a stout 
piece of wood, say, 0 ft. long, and catch 
one end of it under the part of the bow that 
has been bolted down, the wood passing 
over the shoulder of the bow at the other 
side. By bearing on the free end of the 
wood, it can be used as a lever to bring 
the bow into its proper position, while an 
assistant can readily slip the bolts in their 
places. 

Fastening Rubbers to Wringer Spindles. 

— Over a gentle heat melt slowly, in a metal 
can, a cake or two of the best tyre cement, 
being careful that it does not take fire. 
Whilst it is melting, warm the spindles — 
which must be removed from their mount- 
ings — till they are so hot that the hand can 
only just bear to touch them. Scrape off 
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any old cement that may be left on the 
rubber. With a piece of flat stick coat the 
metal spindle all over with the melted cement, 
and keep it hot by holding and turning it 
round in front of a clear fire or over a 
Bunsen gas flame. Warm the rubber in a 
hot oveii. When very hot, hold one end 
of the spindle in a vice or bench hole, with 
the rest vertical, and draw the rubber tube 
over it slowly and steadily with both hands. 
The secret is to keep the cement melted till 
the rubber is in its final position. 

Filling Up Cracks in Mangle Rollers. — 
Generally speaking, there is no satisfactory 



Fig. 467.— Method of Filling Up Crack in Mangle 
Roller. 


way of filling cracks in the rollers of mangles 
If the cracks are small on the surface of the 
roller, they will not interfere with the use 
of the mangle ; but if the wood is peeling 
off in places, or the rollers are worn hollow 
in the centre, there is no remedy but to 
have them re -turned or- a new pair fitted. 
A local wood-turner would probably re-turn 
them (if they are large enough in diameter to 
admit of this) for a few shillings. A pair 
of smaller , star- wheels would then most 
likely be required. An actual experience 
may, however, be related. A mangle roller 
contained a shake (crack) which gradually 
opened to J in. A piece of limetree was 
fitted in the crack loosely and then rcmov:d ; 
thin white-leajd was rubbed on the strip of 
wood, and it was screwed in place as shown 


in the section (Fig. 457). After corking up 
the screwheads, the roller was as good as new. 

Polishing Mangle Rollers.—Shave, say, 
J oz. of beeswax, and dissolve it in suffi- 
cient turpentine to form a thick paste. 
Dissolve J oz. of gum sandarach in 5 oz. of 
methylated spirit. When thoroughly dis- 
solved mix the two and stir well. After 
smoothing the roller with glasspaper, apply 
the polish with a piece of clean flannel, 
while the roller is turning in the lathe or 
in the mangle, out of contact with anything 
else, and finish off with a piece of soft 
cloth. If the first application is not suffi- 
cient, more polish can be used when that 
first applied has been worked into the 
wood. Another recipe is : — 1 pt. of methyl- 
ated spirit, 2 oz. of gum sandarach, 2 oz. 
of seed lac, 2 oz. of gum benzoin, and 2 oz. 
of best beeswax. Dissolve the wax by 
gentle heat in sufficient turpentine to make 
a thin paste, then add it to the above after 
the gums are dissolved and carefully strained. 
Mix well together, and apply with soft flan- 
nel or a wadding pad as used by polishers. 
If the mixture is too thin, or seems a long 
time in giving a good result, or is to be 
applied by means of a camel-hair brush 
instead of pads, add more seed lac. 

Mantel-boards 

Fixing Mantel-boards for Curtain Drapery. 

— When it is desired to drape a fireplace 
with curtains, a wood mantel-board has to 
be fixed on the permanent iron or marble 
mantelpiece. In some cases a plain or 
shaped board of mahogany or other hard 
wood is polished, and drapery tacked on the 
edge independent of the curtains, which are 
suspended on a rod and rings from under- 
neath. A common deal board may be 
stained and polished, or covered with leather 
cloth, art serge, or similar material. 
Another method is to fix round the edges, 
instead of the drapery, a moulding of suffi- 
cient depth to hide the top of the curtains. 
This is mostly done with the polished hard- 
wood boards. It may be fixed on the edge 
as shown b^ Fig. 458, or on the under 
side, as in Fig. 459 — in which case a smaller 
moulding may be used, and the board itself 
moulded. Methods employed in fixing the 
mantel-boards are shown by Figs. 460 to 463. 
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Fig. 460 shows a strong screw -eye put to- 
wards each end of the board about 1 in. 
from the back edge on the under side, 
through which a screw is passed and driven 
into a wood plug in the wall. Fig. 461 shows 
a wood turn-button ; one of these is screwed 
on at each end, and another midway at 
the front. The hook shown by Fig. 462 
is more generally used, and is the most ex- 
peditious. Fig. 463 shows the method of 
treating the cast iron mantelpieces often 
^een in bedrooms of modern-built houses ; 
these mantelpieces being hollow on the 
Linder side, all that is necessary is to place 
i block of wood to catch the point of the 
[look. For the curtains, a rod of solid 
i-in. iron is bent to fit about 1 in. behind 
he moulding or drapery, and is fixed on 
looks (see Fig. 464). If preferred, holes may 
)e made in the rod for fixing it on square 
looks, as shown in Fig. 465. In this case, 
t requires to be hammered flat at the ends 
ind midway, to do which it must be heated. 
The holes may be punched at the same time, 
)r drilled whilst cold. Fig. 460 gives a com- 
pete view of the rod. 

Maps 

Cleaning Varnished Map. — Rub the map 
vith a damp cloth or sponge. Most of the 
lirt can probably be removed by placing the 
nap on a table and rubbing stale bread- 
irumbs over it with the palms of the hands. 

Mounting Cycling Road Map. — The fol- 
owing is a method of adapting a cyclist’s 
oad map, so that it can be carried in the 
waistcoat pocket. It is presumed that the 
nap measures 22 in. by 17 in. after being 
rimmed. It should first be ascertained 
f the margin round the border of the map 
3 even all round ; if not, take a pair of com- 
)asses, a knife, and straightedge, and 
quare up the map. Next procure from a 
ocal draper a piece of white calico, 2 in. 
iirger all round than the map to be mounted. 
Tie map should now be cut into sections as 
hown in Fig. 467. The best way to do this 
3 with a pair of compasses. Divide the 
pace between a and b into eight equal 
►arts. Mark the spaces at the top and 
»ottom of the sheet, and with the knife 
-nd straightedge cut the map into strips, 
^ext divide the strips into four equal 


spaces, to correspond with a to c, so that, 
after cutting through these latter marks, the 
map will be in thirty-two sections, and if 
laid out will appear as in Fig. 467. Then 
stretch the calico tightly on a smooth draw- 
ing board or kitchen table, fixing it round 
the edges with tacks or drawing pins so 
that no wrinkles are seen. The sections 
should be laid out in their proper order pre- 
vious to pasting. Take the section marked 
No. 1 in Fig. 467, lay it face downwards on a 
scrap of paper, and apply a fairly good 

Fig. 468. Fig. 469. 

Figs. 468 and 469.— Fixing Curtain Moulding to 
Mantel-board. 





Fig. 460. Fig. 461. Fig. 462. Fig. 463. 

Figs. 460 to 463. Methods of Fixing Mantel- 
boards. 



Fig. 464. 



Fig. 466. 


Figs. 464 and 466.— Methods of Supporting 
Curtain Bod. 



Fig. 466.— Curtain Rod. 


coating of fiour paste. Each section should, 
after being pasted, be allowed to soak for 
a few minutes. When section No. 1 has 
soaked sufficiently, place it in position on 
the calico and give it a good rubbing with 
the palm of the hand. The remaining sections 
should be treated in the same manner, ex- 
cepting that between the sections from A 
to B (Fig. 468) a space of yV 
while between those from a to c a space 
of J in. bare should be left. These spaces 
are to enable the map, when ^completely 
mounted, to be folded up. Any paste that 
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sets on the face of the sections can be 
washed off with a damp sponge. The map, 
after being mounted^ should be allowed to 
dry for at least twelve hours ; it can be 
removed by cutting round the outer edge 
with a knife and straightedge, and should 
afterwards be folded up. To complete 
the usefulness of this map, a small thumb 
case should be made as shown at Figs. 469 
and 470. The skeleton of the case consists 
of a piece of white pasteboard of medium 
thickness (say 3 or 4 sheet thickness), 
which should be about J in. larger all round 



Fig. 467. — Dividing Cycling Road Map for 
Gutting. 

Fig. 468. — Mounting Map in Sections. 



Fig. 469. — Cutting out Pattern for Thumb Case. 

Fig. 470. — Thumb Case for Map. 

than sections 1 and 2 (Fig. 467), Fold the 
pasteboard in half, care being taken that 
the folding docs not split the board at the 
fold. Take the map, which should be 
folded 1o the size of one section, place it 
inside the folded pasteboard, and mark the 
last mentioned with a pencil so as to allow 
it to measure J,in. larger all round than 
the map. The skeleton of the thumb 
case when cut down to these marks will be 
ready for the outer covering. The best 
material for the outer covering of the case 
is a piece of paste grain roan, which can be 
procured from a local bookbinder, and 
should bfe about f in. larger all round than 


the skeleton. The roan should be cut tc 
the shape of Fig. 469, the shaded portior 
representing the leather, while the lighi 
portion d represents the folded pasteboard 
When the leather is cut to shape as shown 
by the shaded portion in Fig. 469, it should 
be carefully pared all round the edges, 
except the top edge e, and then pasted all 
over the wrong side. After a few minutes 
it can be placed in position as shown in 
Fig. 469. The turn-in portions f and G should 
next be folded to the dotted lines, care 
being taken that a neat corner is made. 
The side H should be brought over and care- 
fully rubbed down in position, but care must 
be taken that the leather in its soft and 
moist condition is not rubbed too much, 
or the grain of the leather will be taken out. 
The thumb case should now be allowed to dry 
for a few hours, when the top edge E can 
be trimmed with a knife and straightedge. 
Then with a gouge cut out a thumbhole 
on the top edge as shown in Fig. 470, so as to 
facilitate the removal of the map. Should 
a gouge not be available, the thumbhole can 
bo made by cutting out a triangular piece. 
The thumb case should next be washed with 
a wet sponge and a little paste, and when 
dry, it can be varnished with bookbinders’ 
spirit varnish applied with a piece of cotton- 
wool. 

Mounting Roller Maps on Canvas. — Large 
maps, plans, etc., are sometimes required 
to be mounted on canvas, then fitted on 
rollers and varnished, in order that they 
may bo cither rolled up for carrying about, 
or hung on a wall. Backed with canvas, a 
map will stand considerable wear, and 
varnish will protect the surface. A large 
board, clamped similar to a drawing board, 
will be the first requisite. On this stretch 
a piece of canvas, 2 in. larger each way than 
the outside size of the map. It is not 
necessary that all the creases should be 
drawn out of the canvas — a few flat-headed 
tacks or drawing-pins may be placed round 
the edges, or the edges may be glued to the 
board. When the canvas is ready, lay 
a sheet of white paper on a level table, 
place the tnap face downwards on it, sponge 
the back until all the stiffness disappears, 
and give it a moderately thick coating 
of paste. The paper on which the map is 
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placed for pasting should, if possible, 
be free from folds or creases, as these have 
a tendency to mark the print, more or 
less. A suitable sheet may generally be 
purchased at a newspaper printing office ; 
one sheet may be used several times. Re- 
move any lumps that may have accumu- 
lated on the pasted map, drop upon it the 
board, having the canvas attached, and press 
and rub down from the back. On raising 
the board, the print will be found adhering, 
though unevenly, to the canvas. A thor- 
ough rubbing down on the face, by means 
of a sheet of thick paper, over which a clean 
folded duster is pressed, will expel all air, 
and cause the map to present a good, flat 
surface. Should it be found that air 
blisters still remain, prick each one with 
a fine needle, and press them down with a 
duster. After mounting, the map should 
be left to dry and to stretch out on the 
board ; it may then be coated with strong 
size in order to stop the suction and pre- 
vent any discolouring of the paper previous 
to being varnished. This sizing must be 
evenly done, as any portion missed will 
develop into a brown stain on application 
of the varnish. When the sizing is dry, 
thinly coat the print with best paper var- 
nish, using a wide, flat, hog-hair brush. 
Lastly, trim ofl the superfluous canvas, 
and fit the map with rollers. To fasten a 
roller to a map, glue the edge of the map 
about ^ in. on ; when the rollers are of 
heavy, hard wood, drive tin-tacks through 
the canvas at the back as an additional 
support. Ordinary picture-frame rings may 
be screwed into the top of the wooden rollers 
for the map to hang by, or a tape may be 
tacked on the back of the roller. 

Restoring Old Map.— Assume the case 
of a very old map which has been partly 
crushed and folded on itself. By care- 
fully carrying out the following instructions, 
the map will be preserved for many years. 
Get a piece of white calico a little larger 
than the map all round, lay this down on 
a flat board, and drive in tacks closely 
along two edges (drive in the tacks only 
just sufficiently to hold the calico, so that 
they can be easily pulled out again). Having 
finished two edges, tack the other two, 
pulling the calico well to stretch it, and 
16 
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keep it perfectly flat. Leave this now 
and take the map, spread it out flat into 
a vessel of water, aid allow it to lie till 
perfectly soft. If the map has been already 
mounted on cloth, it must lie long enough 
in the water to be separated without any 
strain. Leave it in the water, and with 
good flour paste and a suitable brush 
paste the calico as it lies on the table. Then 
lift out the map, and, having removed the 
superfluous water from both surfaces with 
blotting-paper, lay it carefully on the pasted 
cloth, put a piece of paper on top, and rub 
carefully with the hand, working from 
the centre outwards. This, if carefully 
done, will make the map practically ever- 
lasting. If any little holes have been 
made at the fold by pieces breaking away, 
small pieces of white paper can be let in, 
and when dry, lines which have been broken 
can be mended with Indian ink. It will 
not matter if the map has broken away in 
several pieces ; the task will be rendered 
easier, as small pieces arc better to handle, 
and these can be pasted instead of the 
cloth and laid carefully down, making 
sure that tlie right pieces come together, 
and that the lines join properly. 

Marble 

Almost any stone susceptible of a fine 
polish is called marble, but, strictly, marble 
is a limestone and consists of an aggregate 
of granular crystals of calcite. Many marbles 
have fossils embedded in them. 

Cementing and Mending Marble. — The 
following information refers to the mending 
of marble slabs of wash stand tops and 
backs, mantelpieces, etc. (1) If the mantel 
is of white marble, use fine plaster-of-Paris 
mixed to the consistency of thick cream. 
A thoroughly satisfactory job, however, 
cannot be made, as the repair will show 
in time. (2) For black or coloured marble, 
use brown or orange lac, obtainable from 
drysalters or chemists. Warm the broken 
pieces of marble before the fire, then place 
on the lac, and when melted press the 
two pieces together until firmly set — a 
few minutes will suffice ; the superfluous 
lac should be squeezed out whilst it is 
warm. If desired, the lac may be prepared 
in sticks by melting it on a hot plate, adding 
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the requisite colouring matter in the shape 
of oxides, and then rolling into sticks 
similar to sealing wax. An ornamental 
support may be rcfixed in place by plaster- 
of-Paris. (3) For putting together the 
parts of marble tops of washstands, etc., 
mix intimately 4 parts of finely powdered 
plaster-of-Paris and 1 part of finely pow- 
dered gum arabic ; then with a cold solu- 
tion of borax make into a mortar like paste. 
Use the paste as a cement. Leave the 
cemented parts for several days undis- 
turbed to allow the cement to set thoroughly. 
(4) Another recipe for the same pur- 
pose as No. 3 : Take chippings of white 
Portland stone and crush into a fine powder. 
Dissolve J lb. of white shellac in | pt. of 
methylated spirit at a temperature of 70°. 
Mix together the powdered dust and the 
liquid shellac to the consistency of thin 
cream, and apply to the joint. Remove 
the superfiuous cement from the face of the 
marble and allow to stand undisturbed 
for twenty- four hours. 

Cleaning Marble, — If the marble is not 
much discoloured, it may be bleached by 
treating with a solution of soap lye and 
whiting. Mix the soap lye and whiting 
to the consistency of paste, and apj)ly a 
good coating with an old brush. Let the 
paste remain on the marble for a couple 
of days, then wash off with clean water 
(rain water for preference), repeating the 
process two or three times until the marble 
is clean. To make the lye, dissolve say 
7 lb. of American potash in a pailful of 
water. Should any of the liquid get on 
the hands, they should be at once well 
washed in water containing a few drops 
of vinegar or acid, as the lye is dangerous 
to fingers and nails. Should this method 
of bleaching be ineffective, the marble 
had better be “ gritted,” that is, rubbed with 
grits of varying degrees of fineness, begin- 
ning with the coarse stone (Harehill or Robin 
Hood), next the second grit or pumice- 
stone, which is a little finer, and finishing 
oft* with snakestone or water-of-Ayr stone. 
Each of these grits must be used with 
water. Uare must be taken that in* each 
process of gritting, the* marks or scratches of 
its predecessor are removed, so that when 
the surface is snaked, no scratches what- 


ever are visible. To remove stains from 
marble cases, clocks, dials, etc., take equal 
parts of fresh oil of vitriol and lemon juice, 
shake up these very thoroughly in a bottle, 
wet the spot with the mixture, and a few 
minutes afterwards rub with a soft linen 
cloth. Probably the spots will then be 
found to have disappeared. 

Cutting Marble. — Marble is cut by draw- 
ing the saw — a plate of iron or mild steel, 
the cutting edge of which is kept slightly 
indented — backward and forward in a 
shallow cut, formed on the face of the 
marble with a chisel and hammer, fine 
sharp sand and water being continuously 
fed into this. The blade is held nearly 
parallel, and pressure is applied from 
above (in the case of large blocks, the weight 
of the saw — which is fastened in a frame — 
is partially counter-balanced by a weight 
hung over a pulley). Practical directions 
on cutting a white marble slab which is 1 in. 
thick, 18 in. wide, and 55 in. long, are as 
follow : Make a grub saw with a piece of 
hoop iron about 1-J in. to 2 in. wide, and 
14 in. to 18 in. long. One edge of the 
hoop iron must be made jagged or roughly 
notched ; the other edge must be inserted 
and wedged in a saw -cut made in a strip 
of wood about 1-| in. to 2 in. square, or 2 in. 
thick if round in section. A piece of a very 
thick broom handle would do. Place a 
board by the side of the line on the slab 
where the cut is to be made, and load the 
board with weights to keep it in position. 
Thoroughly wet the slab, and sprinkle 
some clean sharp grit or sand on the line, 
and then rub the saw to and fro by the 
side of the board. The slab must be con- 
stantly re-wetted and more sand sprinkled 
in the groove made by the saw ; con inue 
this until the slab is cut through. 

Drilling Marble. — It is possible to drill a 
hole in marble by turning a chisel between 
the hands, but a marble mason uses a 
special drill provided with bits of various 
sizes. 

Polishing Marble. — Rub the surface of 
the marble^ with grit stones of varying 
degrees of " fineness, beginning with the 
coarse or first grit (Harehill or Robin Hood), 
next the second grit which is a little finer, 
finishing with snakestone or water-of^Ayr 
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stone. As has already been stated, in each 
process of gritting the marks or scratches 
of its predecessor must he removed, 
so that when the surface is “ snaked ” it is 
quite smooth, no scratches whatever being 
visible, for on the careful gritting depends 
the success of the ultimate polish. The 
marble is now “ emeried,” which is done as 
follows. An old cotton, or, better, a worsted 
stocking, is rolled up as tightly as possible 
into a wad or boss about 3 in. in diameter ; 
one of the ends is wetted, dipped into 
fine flour emery, and well rubbed over the 
surface until the shine begins to appear. 
Finally, a wood block on which is fastened 
a piece of thick felt, moistened with water 
and sprinkled with putty powder, is rubbed 
up and down vigorously over the surface 
of the marble until the gloss or natural 
polish is obtained. 

Removing Grease Stains from Marble. — 
It is almost impossible to get all the oil out 
without injuring the marble. A portion 
can bo extracted by thoroughly washing 
the slabs, and then coating the stained 
parts with slaked lime and potash, applied 
when hot. Allow this to remain for a day 
or two, and then wash it off and repeat the 
process. No acids of any kind should bo 
used, as they v/ill destroy the marble. 

Stopping for Cracks in Marble. — Stopping 
for coloured marbles is made from brown 
shellac, which is obtained in tlie form of 
flakes or shells. The lac is put on a liot 
plate which is only just warm enough to 
melt it slowly ; care must be taken that 
the plate is not too hot, or it will l)urn 
the lac and spoil it ; the heat to the plate 
is usually adjusted with gas-jets of the 
Bunsen burner type. When melted, and 
while still on the hot plate, the lac should 
be thoroughly mixed with a brass or steel 
spatula. For colouring matter, use (a 
little at a time) ordinary painters’ dry 
colours in powder, knead all well together 
until incorporated and the desired tint 
has been obtained. A little putty powder 
(oxide of tin) may be added to lighten 
the colour of the stopping if necessary, 
and also to harden it. The composition 
may now be rolled out on a cold slab and 
made into sticks. To use the stopping, 
the Infective place in the marble must be 
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made just hot enough to melt the composi- 
tion, a blowpipe being sometimes employed 
for this purpose. The stopping should 
be pressed in with a copper bit, smoothed 
over, and afterwards “ gritted ” off pre- 
paratory to polishing. 

Marine Glue {see Glue) 

Mask 

(1) In making a mask, first prepare 
a box of wood 1 ft. square and 8 in. deep. 
Mix together, dry, equal quantities of 
whiting and plaster-ol-Paris, and then 
make it into a thin paste with cold water. 
With this fill the box and allow it to dry 
thoroughly. Then, with a pointed knife, 
dig out the centre of the composition, 
cutting and forming the features of the 
mask ; scrape and clean the mould quite 
smooth, and, when this is satisfactorily 
finished, paint it over with shellac varnish. 
Next make some good flour paste, add- 
ing a little liquid glue. Tear some stout 
brown paper into pieces about 3 in. 
square, put these to soak in cold water, 
and then squeeze all the superfluous 
water out of them. Well jiaste each 
piece on both sides, and place them one 
on the other to keep them moist. Next 
rul) over a piece of tissue paper with sweet 
oil, and place this inside the mould, pressing 
it into the features. Press the pieces 
of pasted brown pajier piece by piece well 
into the mould, building the mask up to the 
top edge. Continue this until three or four 
thiekiiessos of paper have been apjilicd ; 
then press and smooth the whole with 
the fingers and allow to dry, when the 
mask may be turned out of the mould. 
Give the mask a (ioat of white oil paint, 
adding a little Venetian red. To make this, 
get lb. of white-lead, a little boiled oil and 
turps, and a few drops of gold size, adding 
then the tint of Venetian red. When dry, 
the mask may be painted as wished, and 
the front part of the mask is complete. 
A barber’s block should now be used for the 
back part. Get a stout piece of white linen 
canvas, place the selvage edge over the 
centre of the block to lie 1 in. over the front 
half of the mask, then crease it and cut to 
fit the block, of course leaving it large 
enough to pass over the head. Glue the 
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overlapping parts together, and glue together 
the front and back of the mask. A piece 
of tape may be run in at the neck to draw it 
to the head. The canvas should be painted 
to correspond with the front. Rabbit skin 
or wool may be glued on for the hair, but 
if a bald head is required, add a little copal 
varnish to the paint. (2) First prepare 
a model in clay ; mould it on a board with 
a few home-made clay-modelling tools, and 
then cut and trim until the head is to the 
maker’s liking. Now box the clay in with 
strips of board about 1 in. higher than the 
face, mix sonie plaster-of-Paris, and pour 
it into the box. When it is set, knock 
away the wood, dig out the cla 3 % and a per- 
fect mould results. The paper mask is 
made as described in instructions No. 1. 

Massicot (see Litharge) 

Mastic Cement (see Cement) 
Matting Acid (see Acid, White) 
Mattress 

Cleaning Wire Spring Mattress. — The only 
cfloctive treatment for a rusty spring mat- 
tress is to have the wire webbing re-tinned 
or galvanised. Tlie rust is caused through 
the previous coating of tin (m the wire 
having perished. Take off tlie wood plinths 
at the ends of the frame, and knock out the 
clout nails by which the webbing is secured 
to the cross-bars. Then have the wire 
tinned. 

Fitting Up a Wire Spring Mattress. — 
When a spring mattress is made at the 
factory, it is not usually put together ready 
for use, but is rolled up, and the two sides 
are tied u]) with it ; the whole of the parts 
of the mattress are then enclosed in a piece 
of canvas, and sewn up, so as to reduce the 
bulk as much as possible. Parked in this 
way, it is less liable to damage*. This 
canvas wrapping, when received, will be 
found to contain two long pieces of wood 
forming the sides ; one shorter piece, 
called the “ fast piece ” ; the wire mesh, 
with a piece of wood secured to each end ; 
and a parcel containing the necessary bolts 
and a kef, consisting generally of four 4-in. or 
()-in. by |-in. bolts and nuts, and two 8-in. 
or 10-in. by |-in. coarse-thread bolts and 
nuts, and a mattress key, which serves the 


double purpose of screwing up the hexagon 
nuts on the J-in. bolts and the f-in. bolts 
as w^ell. Having got all the parts together, 
and the bedstead ready for the mattress, 
first of all put the sides (which are usually 
fitted with a small iron catch screwed on 
the inside) across the bedstead with the 
catches inside, taking pote which end 
of the sides is for the head, and which for 
the foot. In the cheaper makes there is 
sometimes no difference, the sides being 
parallel all the way along ; but in the better 
class of mattress, the side is raised at each 
end about 3 in. or 4 in. The head of the 
sides can be distinguished from the foot 
by the greater length of the raised portion 
at the end. The object of these raised 
pieces is to prevent the mattress, when 
stretched, from touching the sides, thereby 
adding to comfort in use. The sides having 
been placed in position, take the single 
piece of wood referred to as the fast piece, 
and bolt it firmly with two of the |-in. bolts 
through the end holes on to the sides, at 
the head. Next take the square nuts off 
the two -§-m. bolts, and slip the bolts into 
the holes in the end piece, in which they 
should turn easily. Examination of the 
pieces of wood on the mattress will show that 
one piece has got two holes at the end 
only, while the other piece has got two at 
the end and two nearer the middle for 
receiving the J-in. bolts. The piece with 
the two holes is for the foot, and is to be 
bolted on to the end of the sides in the same 
manner as the piece at the head. Having 
got so far, the rest will be easy. Pull 
the mattress straight, until the holes in 
the piece of wood on the mattress are in a 
line with the f-in. bolts, already inserted 
in the end piece of the frame, and then 
fix the key or handle, as it is called, on to 
the head of one of the f-in. bolts. Holding 
up the mattress as close as possible to the 
bolt or screw, give a few turns, so as just to 
give the screw a start ; then give the other 
one a few turns and a start ; and go on wind- 
ing each alternately until the mesh is suf- 
ficiently tight. It is best npt to wind it up 
too tight at first, as after a little use it 
will soon begin to sag ; but with a little 
experience it will soon be found at what 
tension to leave it. Having tightened it 
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up, put the square nuts on to the screws 
projecting through the end piece of the 
mattress. With a little handling, the 
mattress can then be lifted up and placed 
in its proper position on the ])edstcad, 
with the tension screws at the head. When 
the mesh begins to sag, it will be an easy 
matter to pull the bed away from the wall, 
and give the screws a turn or two, without 
taking the mattress off the bed. 

Meat Cloths 

Boiling water only is not sufficient to 
remove the grease from dirty meat cloths. 
Soap and water may be employed, but 
the best plan would be to use caustic soda 
— 4 oz. to 8 oz. to the gallon of water. 
The cloths may be boiled in this, removed, 
and well rinsed in clean water. The boiling 
may be carried on in an ordinary washing 
boiler, and the solution can be used as long 
as it proves effectual, after which it must 
be thrown away and a fresh solution pre- 
pared. The commercial caustic soda can 
be obtained in tins at about (id. per pound. 

Meat Hooks 

For making butchers’ meat hooks, procure 
a round rod of iron of the requisite diameter. 
Having made a wire template of the hook, 
cut off the iron to the required lengths. 
Point both ends on the anvil. Make a 
curve of strong flat iron of the shape for the 
half circular ends, say l-J- in. by f in., to 
fit in the hole of the anvil. Now make 
the rods red-hot and turn on this curved 
mould. If the hooks are required bright, 
file them smooth and finish with emery 
paper. 

Meerschaum ‘ 

Meerschaum is found in best quality and 
most abundant quantity in Asia Minor, 
though it also occurs in Greece, Spain, 
Moravia, Morocco, and South Carolina. 
The richest mines are on the plains of 
Eskishehr, 250 miles south-east of Constan- 
tinople ; one of these mines is said to be a 
thousand years old and consists of abont 
2,000 pits within an area of six miles, all 
but about 150 of which have been exhausted. 
The mineral occurs in nodules of various 
and irregular sizes, buried in the alluvial 


deposit of the plain. Another mine com- 
prises 3,000 pits, only 100 of which are being 
worked. The material is mined by the 
inhabitants of the surrounding villages and 
transported in the rough to Eskishehr. 
The meerschaum is soft when mined, but 
soon hardens when exposinl to the air. For 
this reason the lumps are roughly scraped 
off at first and then laid aside to dry. When 
dry, they are scraped and cleaned, and 
then finally waxed and polished. The 
lumps are now sorted according to size 
into four classes and packed in boxes 
labelled L., G.B., K.B., and K.P., for the 
German words. Lager, gross Baumwollc, 
klein Baumwolle, and Kasten polirt. Lager 
being the largest size. In this condition 
the meerschaum is shipped to the pipe manu- 
facturers. Information on the working, 
repairing and cementing of meerschaum is 
given under the main heading, “ Tobacco 
Pipes.” 

Mercurial Barometer (see Barometer) 
Mercurial Water 

Mercurial Water is prepared with 10 parts 
of mercury and 11 parts of nitric acid 
(specific gravity, 1*33) poured on it with 
the necessary precaution. It is allowed 
fo repose until all the mercury is dissolved, 
then shaken vigorously, and 540 parts of 
water added. 

Mercuric Chloride 

The material commonly known as cor- 
rosive sublimate, and frequently mentioned 
in this book, is mercuric chloride, the chemical 
composition of which is expressed by the 
letters HgCIi. It may be produced by 
dissolving mercuric oxide in hot hydro- 
chloric acid ; another way is to heat mer- 
cury in chlorine gas, when the metal burns, 
producing the mercuric chloride. A better 
way is by subliming mercuric sulphate 
and dry common salt, mixed in equal pro- 
portions. By the method first mentioned, 
crystals of the material separate out on 
cooling. Corrosive sublimate dissolves in 
about 3 parts of hot water or 10 parts of 
cold water ; it melts at about 200° C., and 
has strong antiseptic qualities. Owing to 
the latter it is used in some methods for 
preserving timber, cordage, etc. 
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Mercury 

Metallic mercury, commonly called quick- 
silver, has been found in great abundance 
and purity in Australia and California ; it 
also occurs native in cinnabar, a sulphide, in 
Spain and Austria. It is a very bright 
liquid at ordinary temperatures, silver grey 
in colour, and it boils at about 300° C., 
volatilising at all temperatures liigher than 
about 20° C., however. It turns to the 
solid state when cooled to — 40° C. In 
cooling, mercury contracts very consider- 
ably, the density at 15-5° being about 
13*0, while, when frozen, it is about 14, 
water being of density equal to 1. To 
obtain the metal the sulphide is either 
roasted in a furnace or heated in an iron 
retort with scrap iron, lime, etc. The 
vapours are led away to a large chamber, 
sulphurous oxide escaping, and the mercury 
being condensed. Hydrochloric acid and 
dilute sulphuric acid have practically no 
effect on mercury, but hot, concentrated 
sulphuric acid oxidises tlie metal. Dilute 
nitric acid dissolves the mercury freely. 
Mercury is largely used in the arts and in 
medicine ; amalgams (alloys of mercury 
and gold, silver, tin, lead, etc.) are often 
em})loyed. The adulteration of mercury 
with tin or load may be known by the streak 
left behind when a globule rolls along 
a table, or by the dull surface of the mer- 
cury wh(*n shaken in a large bottle with 
air. 

Amalgams. Mercury readily amalgamates 
with another metal chemically clean. The 
chief example of interest to the handyman 
is in the ])reparation of zinc^ ])latcs for us(^ 
in ])riniary hnttcuh's. Tlu' zinc- is cleaned 
by dipping into dilute sidphuric acid or hy- 
drochloric acid. A few dro])s of ni(*i’cury 
are })oured on and rubla'd well in l)y means 
of a linen rag fast(‘n(‘d to the end of a short 
stick ; f»r, instead, wheJi many zincs are to 
1 h^ treated, they are cleaned in the acid, 
as above, and then left in the mercury for 
a time. 

Collecting Spilled Mercury. — Mercury 
spilled on a table is somewhat difficult to 
collect, unless special precautions arc taken, 
owing to its tendency to divide into small 
globules which roll away at the slightest 


touch. “Technics” says that if a wet 
ring is made round the spilled mercury 
by the aid of a wash-bottle or other similar 
means, it will be found that the globules 
of mercury cannot readily cross this ring ; 
the mercury can then be easily collected 
in a small shovel made from a piece of thin 
card, or even in an ordinary envelope. 

Filling Tubes with Mercury (see Baro- 
meter). 

Purifying Mercury.— For purifying mer- 
cury, a simple arrangement, described by 
Messrs. G. A. Hulctt and H. D. Minchin 
in the “Physical Review,” is to distil 
the mercury in a Wurtz flask under dimin- 
ished pressure, allowing bubbles of air to 
pass through the liquid during distilla- 
tion so as to prevent bumping. The air 
oxidises any metallic impurity, such as zinc, 
cadmium, or lead, which otherwise would 
contaminate the distillate. Ordinary dis- 
tillation in vacuo of mercury containing 
one of these metals docs not suffice to removes 
the impurity ; but by means of the method 
here described an amalgam of zinc can 
be made to yield pure mercury in a single 
distillation. 

Metal Polishes 

Metal Polishes containing Chalk. — (1) The 
following has been given as a good liquid 
metal polish : 4 oz. of prepared whiting, 
4 oz. of paraffin, (i oz. of clear oil, and I oz. 
of oleic acid. When thoroughly mixed, add 
a little oil of mirbanc to perfume if so desired. 
(2) A good liquid metal polish consists of 
prepared chalk 8 oz., turpentine 2 oz., 
strong ammonia -J- oz., and spirit of cam- 
phor ^ oz. Rub this on, and when nearly 
dry polish with a soft flannel. Another 
good polish simply consists of prepared 
whiting and turpentine mixed to the consis- 
tency of cream. This polish will last much 
longer than the ordinary pastes. (3) The 
following will be found well adapted for 
cleaning brasswork : Oxalic acid 2 oz., tur- 
pentine 2 oz., benzine 4 oz., and liquid 
ammonia 2 oz. Well mix these, and when 
the oxalic acid is dissolved add 4 oz. of best 
prepared clialk and thoroughly shake up. 
Apply with a sponge, and allow to dry 
before polishing. All crevices should be 
got into by moans of a small plate brush. 
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(4) The following paste is equal to a much 
advertised polish. Take some best pow- 
dered whiting, and mix this with paraffin 
to a stiff paste ; Ihon add a little vaseline, 
and finally scent the whole with a small 
quantity of perfume to hide the smell 
of the paraffin. (5) Mix together 1 part 
rouge and about 2 parts whiting, and 
place in a large vessel with water ; the 
solution is allowed to settle, and, while still 
liquid, poured into moulds, dried, and 
packed. (0) The following answers very 
well for cleaning plated and other articles. 
Take J lb. of best prepared chalk, 3 oz. of 
turpentine, 3 oz. of benzene, and 1 oz. of 
liquor ammonia), and thoroughly mix to- 
gether. Shake the bottle well before using, 
and apply with a sponge, allowing the mix- 
ture to dry before rubbing with a flannel to 
polish. (7) An excellent and simple liquid 
metal polish is made up of 8^ lb. of finely 
sifted Spanish whiting, 2|- gal. of petrol, 
and 1 oz. of oleic acid ; the whole should 
be well shaken up. The whiting will be 
found suspended in the li(iuid, and is not 
very liable to settle. The liquid may be 
used from a sprinkler or a common bottle 
in the ordinary way. 

Metal Polishes containing Rottenstone, 
Crocus, etc. — (1) Mix together 3 parts of 
rottenstone, 2 parts of flour emery powder, 
and 1 part of crocus in boiling mutton 
suet ; this will make a stiff paste. Or 
good sweet oil may be used instead of the 
mutton suet. (2) Mix rottenstone in oil to 
a thick paste and add a little crocus. (3) 
Mix together h oz. of rottenstone in fine 
powder and 1-J- oz. of best jewellers’ rouge ; 
then add 1 pt. of good paraffin, and 
scent if desired with oil of mirbane. This 
is, of course, a liquid polish, and must be 
well shaken before being used. (4) Polish 
made as follows may probably meet most 
requirements. Mix thoroughly together 2 
oz. of oxalic acid, 1 lb. of powdered rotten- 
stone, 1 oz. of powdered gum arabic, and 
4 oz. of linseed oil, adding sufficient sweet 
oil to make the mixture of the desired 
consistency. (5) A liquid polish for metals, 
recommended by an authority, is made by 
mixing together 20 parts of peroxide of iron 
(jewellers’ rouge), 20 parts of pulverised 
rottenstone, 20 parts of pulverised infu- 


sorial earth (kicselguhr), 1 part of oxalic 
acid, and sufficient palm oil and vaseline to 
hold the powders in suspension, with suffi- 
cient oil of mirbane for pcrfurtiing pur- 
poses. 

Other Metal Polishes. — (1) A polishing 
paste for metals, useful when a delicate 
surface is to be polished without scratch- 
ing, is made by dissolving 16 parts of soap, 
cut in small pieces, in the smallest quan- 
tity of water possible, on a water bath. 
Before cooling, add a hot solution of 2 parts 
of precipitated lime, 1 part of jewellers’ 
rouge (calcined oxide of iron), 1 part of 
cream of tartar, and 1 part of carbonate 
of magnesia. The whole is mixed until 
perfectly homogeneous, and a little water 
is added, if necessary, so as to form a paste. 
This is run into a rather shallow box, and 
afterwards put up into tubes. (2) A polish- 
ing stick may be made by mixing tripoli 
and rottenstone with Russian tallow. Melt 
the tallow and well stir in the tripoli till 
the whole is of the consistency of a stiff 
2 )aste, set aside to cool, and then compress ; 
this hardens the mass and allows of its being 
handled and easily used. For fine polishing, 
make the stick with putty of tin or crocus 
j)owder. (3) A new metal-cleaning copi- 
position, protected by 2 )atent, is a solution 
of 1 oz. of potassium carbonate, ^ oz. of 
potassium cyanide, J oz. of sodium car- 
bonate, and Vo sodium chloride in 

1 gal. of pure water. It is used whilst 
boiling, and a strong electric current em- 
ployed ; the gas wffiich is formed imme- 
diately sc 2 )arates all grease and other im- 
23urities from the metal, leaving it chemi- 
cally clean. 

Methylated Spirit {see Alcohol) 
Mica 

Mica is an anhydrous silicate of calcium 
and aluminium, and crystallises in a lamin- 
ated mass, easily split along its axis ; it 
can be subdivided down to miloo hi 
thickness. Deposits of this material are 
found in various parts of the world. The 
best quality mica is obtained from India. 
These mines, the 2 >rincipal of which is the 
Abrukcr mine, are in the interior of the 
country, remote from civilisation, and ex- 
tremely inaccessible. Here the deposits 
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are worked now as they were 2,000 years are many kinds of mica. The three com- 

ago. No machinery of any kind is used ; mercial varieties of mica are the white or 

drills and hammers are the only tools potash mica (muscovite), yellow or mag- 

employed. The refuse and the mica are ncsia mica (phlogopite), and black or iron 

placed in baskets which each hold about mica (biotite), but there are no hard-and- 

10 lb., and which are passed up from hand fast lines, and they shade into each other, 

to hand by women who stand in a line on a The last is the commonest, and generally 

ladder. When the top is reached the is excellent for electrical purposes when not 

baskets arc dumped and returned down marred by specks and streaks, which abso- 

the ladder in the same manner, but by lutely destroy its usefulness ; it is of no 

use for glazing and grinding up. The 
yellow mica (which includes the “ amber 
mica ” of the trade) is fairly well adapted 
and much used for glazing, for which potash 


Fig. 471.— Infantry Trophy. Fig. 472.— Cavalry Trophy. 

' another lino of women. The crude mica mica is particularly suited, though it is too 

is first rqughly trimmed and then sorted hard and brittle for most electrical uses, 

into different grades, according to sizes and Oil-stove windows are glazed with mica, 

qualities. It is then split up, and the The infusibility of mica at ordinary heats is 

size to which it is to be sheared is marked a known fact. Before the blowpipe some 

upon it. The cut pieces are next cleaned, of them, especially the lithia micas, are 

weighed, and packed, ready for transport, fusible with difficulty, yielding up a por- 

At the Abruker mine, the packages of mica tion of their water. A very intense heat, 

are loaded into carts, drawn by bullocks, as that of the electric arc, will cause the 

and carried in this way to seaports liun- mica to whiten and crumble locally, and even 

dreds of miles away ; the bullocks travel a low degree of heat sufficiently prolonged, 

at the rate of about ten miles a day. There as in a stove or furnace wall, causes the 
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mica to lose gradually its elasticity and 
to become brittle and friable. 

Cement for Mica.-{1) Mica may be 
cemented by moistening the edges with a 

pother cement for mica is made bv 
soaking gelatme in cold water and pressing 
out excess of moisture in a cloth. Then 
heat It on a water bath until it begins to 
melt, and stir in alcohol to form a fluid. 

For each pint of solution, gradually stir 
m i oz. of gum, and oz. of gum 
mastic previously dissolved in i oz. of recti- 
ned spirit. Keep in stoppered bottles and 
warm when required for use. (;J) Griml 


; 36 !) 


Military Trophies 

The designs given by Pigs. 471 to 474 
sJiow the arrangement of various weapons 
to form military Irophies for wall and ceiling 
decorations, and the weapons have been 

oL respectively 

one of the branches of the Service. The 



Fig. 473. — Artillery Trophy. 

extremely fine, 1 part of glass and 2 parts 
or iluor spar, then make the mixture into 
a paste with a strong solution of soda- 
water-glass. Apply as quickly as possible, 
as the cement sets very rapidly. This 
resists heat, and is an electric insulator. 
(4) Use 5 parts of finely powdered glass, 
4 parts of borax, 8 parts of amorphous silica, 
and 200 parts of zinc oxide. This cement' 
just previous to use, should be made into a 
paste with a strong solution of zinc chloride 
and apphed quickly. It will take some 
time to set, but hardens like stone. 

16* 



arms may be equally well adapted to one 
or other of the shapes shown. The back- 
ground should be of dry wood 1 in. or 
I 4 in. thick, the pieces being carefully 
fitted and fixed together ; if to be stained 
or varnished, the background must be planed 
well, cut to shape, and then varnished if a 
light colour is wished, or stained and var- 
nished if a dark colour is preferred. The 
bright steel swords or bayonets will show 
well on either, or the wood may be covered 
with cloth of suitable colour, as red, 
marone, or dark green, stretched over and 
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fastened round the edge with brass-headed 
nails if a bright effect is wanted, or with 
ordinary large-headed black tacks. The 
weapons may be secured in two ways : — 
First, when the weapons are arranged, to 
see what shape of clip will be suitable make 
a little pattern in wood, and then have 
castings made in brass and polished. These 
clips should fit over the weapons and have 
a flat piece at each end with a hole for a 
screw, by which they would be screwed 
to the background, and a pattern would be 
required for each weapon. A simpler method 
would be to obtain some brass strip, say Jin. 
wide by No. 18 or No. 19 n.w.o. in thick- 
ness, and have the front face polished. 
Then when the various weapons are in 
position on the background, cut the strip 
in lengths, bend them over to the shape of 
the weapon, and leave a flat piece at each 
end through which a hole may be drilled. 
Different weapons of course will require 
brass clips of different sizes. Fig. 172 shows 
a cavalry trophy mounted on a circular 
background in sunflower fashion. In the 
centre is fixed a dragoon’s helmet, and 
radiating from this are dragoons’ swords 
with the handles inwards, sc^abbards alter- 
nating with the swords. This arrangement 
will give a very brilliant effect of light 
and shade. An alternative pattern may 
be made by fixing the swords with the 
handles on the outside. Fig. 474 shows a 
Prince of Wales’s Feather design, and this 
is arranged as a lancer’s trophy. The 
lances are fixed in the middle, resting on a 
shelf screwed to the background at the 
bottom and with a lancer’s helmet in the 
centre. On each side are arranged the 
swords, sheathed and with handles up- 
wards. This may be equally well arranged 
as an infantry trophy, using rifles in place 
of the lances and with ordinary bayonets 
at the head of the design and sword bayonets 
below at the sides. Fig. 473 shows the 
weapons formed on a shield-shaped back- 
ground. This is arranged with short sword- 
bayonets as an artillery trophy. In the 
centre of the bottom 6f the shield is fixed 
an ammunition pouch, round which the 
steel-mounted, black leather sheaths of the 
sword bayonets are arranged. Over these, 
and radiating from the central pouch, are 


placed the sword bayonets with the handles 
inwards, and between them some ordinary 
bayonets increase the brilliancy of the trophy. 
Fig. 471 illustrates an infantry trophy. 
The background has a circular top, around 
which are fixed the ordinary bayonets 
radiating from a centre and occupying 
two-thirds of a circle, while between the 
bayonets are fixed cartridges. Under these, 
in the long portion, are fixed three rifles, one 
on each side, placed flat on the background, 
and the centre one with the top edge to the 
front. These must rest on a small shelf, 
which is screwed at the bottom. An alter- 
native plan would be to place the rifles 
the other way up. A cavalry trophy may 
be equally well made on this background by 
placing a helmet at the base of the shield and 
letting appropriate swords and scabbards 
radiate from it as a centre. 

Milk 

Sterilising Milk. — The bottles used in 
sterilising milk are of thick glass, and are 
provided with air-tight stoppers and wire 
fastenings to hold the latter in place. The 
bottles are about three parts filled with 
the milk, the stoppers being put in and 
securely fastened. They are then placed in 
a shallow boiler filled with water and heated 
to boiling point for about an hour. 

Milk, Testing (.see Borax). 

Minium (see Red Lead) 

Mill Bills and Picks (see Hardening: 
and Tempering) 

Mirrors 

’Mirror which is Transparent from the 
Back. — The following details relate to a 
process, patented in Germany about 1895 or 
1896, for making a mirror which reflects on 
one side but is transparent from the other. 
Make solution A by dissolving 1 grain of 
silver nitrate in 10 minims of distilled water. 
Make solution b in the same proportions but 
in greater quantity, adding, drop by drop, 
whilst stirring constantly, ammonia water 
till the precipitate which forms at first is 
again dissolved. Now gradually add just 
enough of A to b to dispel all odour of am- 
monia, by which it will be again made very 
cloudy in appearance. For every grain of 
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silver nitrate dissolved in making solution b 
add 100 minims of distilled water. Then 
filter till clear and label this solution c. 
Dissolve in another bottle 8 grains of 
Rochelle salts in 3,840 minims of distilled 
water. Boil this, and add gradually, whilst 
it is boiling, a solution containing 3 grains 
of silver nitrate to 10 minims of distilled 
water. Filter when cool, and label this d. 
Make the glass surface chemically clean, a 
condition ascertainable by breathing upon 
it, when, if sufficiently clean, no break or 
blemish appears when the breath con- 
denses. Lay the clean glass on a piece of 
white paper, spread on a level surface in a 
room at 77° F. Into a measure put equal 
parts of c and b, and pour the mixture 
over the glass. By watching the white 
paper the moment for stopping the deposi- 
tion can be ascertained. The glass is then 
to be rinsed thoroughly in distilled water 
and allowed to dry whilst standing on 
edge. The silvered side must now be var- 
nished with clear shellac, backed with a 
second clean sheet of glass, and framed. 

Preserving Mirrors. — On no account must 
mirrors be placed against damp walls ; 
and when a room has been repapered, it 
should be allowed sufficient time to dry 
before the mirror is put up. To guard 
against the effects of dampness, cut four 
slices, about J in. thick, from an ordinary 
bottle cork, and tack them on the back of 
the frame, one at each corner, so as to allow 
a passage of air between the wall and the 
mirror when fixed. This is especially neces- 
sary when the outsid ^ of the wall is directly 
exposed to the weather, or where there is 
danger from a leaky rain-spout. Mirrors 
affected by damp show small species through 
the silvering ; these, if neglected, gradually 
enlarge into blotches. The mischief in- 
creases with delay, for not only will the silver- 
ing be destroyed, but the glass itself may be 
rendered unfit for resilvering by the mildew 
eating into the surface. The glass is more 
easily scratched than one would imagine. 
For polishing, soft clean cloths only should 
be used, and the dust should previously be 
lightly wiped off. Glasspapcr must never 
be employed to remove spots of any kind. 
Turpentine will clean off paint spots, and 
for varnish or polish methylated spirit may 


be used, while warm water and soda will 
remove grease. In using liquids, even 
pure water, care must be taken that it 
does not run, and so get behind the glass. 
For general cleaning, a little spirit of salt 
in the water will be beneficial. 

Re-silvering Mirror {see Sdveriiig Glass). 

Removing Spots from Mirrors. — There is 
no practicable method of removing marks 
caused by damp upon a mirror glass. The 
spots can be prevented from becoming larger 
by taking the glass out of the overmantel, re- 
moving any damp colour, and applying one 
or more coats of good oil or varnish paint 
to protect the silvering. Should the silver- 
ing peel froTn the glass, the spots, if not 
large, may be covered with silver leaf, using 
weak isinglass size as a mordant, but the 
best course would be to have the glass rc- 
silvcrcd. 

Swing Looking-glasses Hung out of 
Balance. — It has been suggested that the 
reason for the annoying custom of hanging 
these glasses out of balance so that they 
fall forward is the same as that which 
accounts for door-knobs falling off, win- 
dow blinds getting loose, etc. — namely, 
that the makers are too indifferent and 
too careless to improve upon the usual 
methods. Of course, the direct cause of the 
mirrors falling forweards is that the screw 
is placed behind the heavy plate glass, 
instead of in front, where it could just as 
easily be placed, and consequciitly the 
tendency is for it to get underneath. It is 
said that the (jliicf reason for swing looking- 
glasses being hung out of balance is that 
the movements or pivots are arbitrarily 
designed for a normal solid wood framing 
without the glass. The distance from the 
screw heads to the centre of the pivot is 
about -J- in., which for a frame only 1 in. 
thick would be right ; but the weight of the 
bevelled plate is all on the face, and as 
many mirror frames are made.' as shown 
at Fig. 475, with a side veneer A and a face 
bead b, ^ in. solid, more weight of this 
hardwood, compared with the deal frame 
c, is thrown forward, while the |-in. pine 
back board D, brought out to the face of the 
side veneer to hide the deal, throws the 
movement still farther back,j thus aggra- 
vating the imperfect balance. Fixing the 
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ordinary movement obtainable brings the 
centre line of the pivot at k, whereas the true 
balance line would be about f, and dan- 
gerously near the face of the frame, also 
involving a specially deep movement or 
unsightly sinking. A remedy is to take off 
the back board and fix pieces of sheet-lead 
evenly to its under side to counterbalance 
the weight of the plate glass. In original 
construction, the glass could be set back 
centrally in the frame by a small mould G, 
as shown in Fig. 476, but this would tend 
to spoil the effect of the bevel on the plate. 
The small blocks H are for holding the plate 
glass J in position. 


o 



Figs. 476 and 476 . — Part Sections of Swing 
Looking-glasses. 

Modelling: Wax (see Wax) 
Moleskins (see Skins) 

Moths 

Keeping Moths from Upholstery. — The 
cause of moths eating upholstery coverings 
is dampness or imperfect ventilation. Up- 
holstered furniture should be kept dry. 
Sprinkle powdered camphor on the chair 
seats, and let it remain for some time ; or 
place a shallow dish full of strong ammonia 
iindcr the infected parts. Rub the chair 
frame frequently with furniture polish which 
has a turpentine basis. 

Prevention of Moths in Furs, etc. — For 
the prevention of moths and other insects 
attacking fur, etc., there is nothing better 
than albo-carbon (naphthalene), but it is 
useless for the extermination of the insects 
in any stage of their development. Colo- 
cynth, red pepper, Russian tansy, and cam- 
phor are also used, but are not so effective, 
though often preferred, as they have no 
unpleasant smell like the naphthalene. 
Where the insects arc already present, they 
may be exterminated by drenching the 


article with benzoline in which a small pro- 
portion of naphthalene has been dissolved 
(the spirit will quickly evaporate on expo- 
sure to the open air, leaving no smell behind); 
or the goods may be placed in an air-tight 
box and subjected for two or three days 
to the fumes of carbon bisulphide. A 
recipe for a moth preventative, given in a 
German paper, is the following : — Mix to- 
gether in the order mentioned, 10 parts 
of naphthalene, 10 parts of carbolic acid, 
5 parts of camphor, 500 parts of spirit, 5 
parts of essence of lemon, 2 parts of thyme 
oil, 2 parts of lavender oil, and 2 parts of 
sabine oil. By spirit is probably meant 
pure alcohol. (See also Taxidermy.) 

Moth Trap. — The contrivance here de- 
scribed can be used with any lamp which 
will bo available for giving light at the same 
time ; lamps that burn with the wide- 
mouthed chimney are most effective, as they 
confine the dead bodies to the inside of the 
lamp. Fix above the chimney a cone- 
shaped piece of bright tin, costing about 
2d., not soldered, l3ut kept together by 
“ clipped ’’ edges. The moths, attracted 
by the light, fly towards it, and, coming 
within the rays from the tin reflector, 
almost instantly fly up into the cone, and 
before they can reach the aj)ex arc scorched. 
If placed two or three nights in the blanket 
store-room, very few will be left to lay 
eggs and increase their kind. If cloths, 
blankets, etc., are tied up in calico bags, 
or wrapped in strong brown paper, very little 
damage can be done by the pests ; however, 
where curtains, etc., are in use, the lamp 
plan must be followed, but the moths have, 
of course, done their destructive work by 
that time. 

Mother-of-pearl (see Pearl) 

Motor-car Lamps (see Acetylene) 

Motoring Garments (see Cleaning) 
Mounting 

Mounting Maps (see Maps). 

Mounting Paper on Canvas. — Stretch the 
canvas on a floor or table, driving in tacks 
round the four sides. Then paste the paper, 
lay it on the canvas, and rub well into con- 
tact. Allow the paper to become per- 
fectly dry in this position ; when taken up it 
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will be perfectly flat, and will not require 
pressing. Ordinary ^flour paste can be 
used ; it need not be very thick, but must 
1)C smooth and free from lumps, and is best 
applied to the paper with a brush. 

Mounting Parchment Certificate. — A 
parchment certificate can be treated exactly 
as paper, mounted on cardboard or lined with 
paper by using flour paste or glue. If the 
surface seems to be greasy, wash over with 
a weak solution of oxalic acid before pasting, 
and allow to dry. It is always better to use 
paste ; put on a liberal supply and allow 
time for the paste to soften the parchment. 
When mounting on a board, paste the parch- 
ment, and when softened lay it evenly on tlie 
board. Rub down carefully, using paper 
between the rubber and parchment. If lining 
with paper, paste the paper and damp the 
parchment with water, using a sponge ; lay 
the paper on the parchment and rub well 
down. When dry the parchment should 
be flat and free from wrinkles. 

Mounts 

Attaching Mounts to Pepper Boxes, etc. 
— To mount tops on pepper boxes, etc., the 

Jeweller and Metalworker ” advises the 
following : — Mix plaster-of-Paris with a 
little cold water to a thinnish consistency, 
and apply to the glass, and also to the inside 
of the mount, with a small spatula. When 
the top has been fixed, wipe round with a 
piece of rag to remove surplus plaster, or 
when set remove the surplus with a sharp 
knife. No other substance is used but the 
plaster-of-Paris for fixing tops to mounted 
glassware by some workmen. When it is 
wanted to set very quickly the plaster is 
mixed with warm water. The right sort of 
plaster for the purpose is the kind that 
smokes when the water touches it. 

Removing Plaster-of-Paris from Mounts. 
— This is an awkward job, because the 
plaster is a very insoluble*'* substance, being 
a kind of gypsum — lime sulphate, CaSO.,^ — 
and being soluble in cold water in the propor- 
tion of only about 1 oz. to the gallon of 
water. According to the “Jeweller and 
Metalworker, chlorine water will dissolve 
it, but that is objectionable, as it will also 
dissolve most metallic objects. The plaster 
is rather more soluble in water containing 


chloride of ammonia, or nitrate of potassium, 
than in ordinary hot water. The best way 
to remove plaster-of-Paris from mounted 
glassware when under repair is to place the 
article in cold water, and let it remain for a 
few hours ; next take it out and work the 
mount about with the right hand, holding 
the article with the left hand till the top 
becomes loose, and then, when the mount 
has come off, remove the remaining plaster 
with a small knife or kccn-edgcd tool. 

Lamp Mounts (see Lamp) 

Mouse Traps 

The following is a very simple mouse 
trap, which is said to work well. Take a 
cylindrical piece of wood of in. diameter 
' -an old broom-handle will do admirably — 
and saw off a piece about 4 in. long. Shape 



Mouse Trap. Fig. 478.— Simple Mouse 

Trap. 

this as in Fig. 477, rounding off one end and 
pointing the other. This, with a large plate 
or dish, a basin, and a crust of ])rcad is all 
that is needed. Thrust the pointed end 
of the stick into the crust and place it in 
the middle of the dish. Then place the in- 
verted basin with one part of the edge resting 
on the plate and the opposite part resting 
on the rounded end of the stick, as in Fig. 
478, and the trap is complete. Anyone can 
see how it works. 

Self-acting Mouse Trap. — This little trap, 
which may be made in an hour, and at the 
outlay of a penny for material, works ex- 
tremely well. The trap consists of a thin 
piece of wood, about 8 in. by 4 in., nicely 
balanced, and working on pivots in its edges, 
which are supported by side pieces fastened 
to a baseboard, that may be left square or 
shaped into a handle, as in Figs. 479 and 4(S0. 
This is baited with a piece of toasted cheese 
or something similar, fastened loosely by a 
piece of thread, so as to swing free when 
the trap tilts ; it must be placed upon the 
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edge of a table, or some similar object that 
will raise it a few feet from the floor and that 
is accessible to the vermin; and under- 
neath a pail half filled with water should be 
stood. Then when the mouse runs nimbly 
on the plank, up it goes, and into the water 
he is precipitated, head first, when the 
plank goes gently back in readiness for 
another unsuspecting victim. Fig. 479 gives 
a side elevation of the trap, and shows how 
the side pieces are fixed and the bait is 
secured ; and Fig. 480 is a plan, the full line 
showing the tilting board, and dotted lines 


the mouse to leave easily, and it will bo 
further improved in this direction if the 
top side is smoothed off with fine glass- 
paper. The base will require a piece about 
7 in. long, 3 J in. wide, and J in. thick ; this 
may be shaped, as shown, with a fret-saw, 
and the edges then taken off by rubbing 
with No. 1^ glasspaper. Two side pieces, 
21 in. long by J in. wide and J in. thick, 
with two I'in. fine French nails and a few 
shoemaker’s rivets, will complete the mate- 
rials. Commence with the tilting board. 
Having got that to size, shape the base 







Fig. 481. — Cross Section 
through Pivots of 
Mouse Trap. 


Fig. 480. 

Figs. 479 and 480. — Side Elevation and Plan of 
Self-acting Mouse Trap. 

showing the baseboard underneath ; the 
two side pieces in which the pivots work are 
shown grained. Fig. 481 is a cross-section 
through the pivots, from which the thick- 
ness and widths of the various pieces can be 
obtained. Fig. 482 shows the trap in action, 
having just discharged its freight. This 
trap is so simple to make that it might 
be managed by a boy who possessed only 
a saw, a bradawl, and a penknife. Pro- 
cure a piece of wood, 8J in. long by 
3| in. wide, and in. thick ; the lid of a- 
cigar- box or similar box may be adapted. 
The sizes specified arc not absolute ; any- 
thing about that size will do, so that 
the base, piece is a trifle wider than the 
tilting piece, to allow the latter to move 
freely. Cut the ends of the piece square, and 
bevel them off as shown ; this is to assist 



Fig. 482. — Self-acting Mouse Trap 
in Action. 

piece, leaving the square part between a 
and B (Fig. 480) about in. wider at each 
side than the top piece ; then brad the 
two side pieces on the base, flush with the 
bottom side, letting the ends run over about 
^ in., as shown at c c (Fig. 479). Now lay 
the top piece in the trough so formed, and 
mark its thickness on the side pieces x. 
A bradawl hole must now be bored in each of 
these pieces, so that its centre shall be in line 
with the edge of the base and the middle 
of thickness of the top board ; the French 
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nails should fit easily in these holes. Next 
put the board in place, keeping it slightly 
out of centre — that is, the larger half should 
be towards the handle ; this is to counter- 
balance the bait. Then push the pivots 
in slightly, and try how the trap works; 
a slight touch with the finger should cause 
it to tilt, and it should return immediately 
to its original position. If satisfactory, 
take the pins out, and bore in a little way 
with the bradawl, so as not to split the piece ; 
drive the pins home, first greasing them 
well, to prevent them rusting. When set- 
ting the trap, try a piece of broad or some- 
thing to represent the mouse, and see if it 
falls in the centre of the paJl, for, if the 
mice strike the edge in falling, they may 
jump out. For the same reason do not have 
too much water in — only just enough to 
drown them. 

Muriatic Acid {see Acid) 

Musical Instruments (Brass) 
Removing Dents from Brass Musical 
Instruments. — There are many methods of 
removing the bruises from brass instru- 
ments, the position of the bruise deter- 
mining the method to be employed. In some 
eases, to avoid taking the instrument to 
pieces, the top of a pie(;e of stout brass wire 
is soldered to the indented spot, and the 


brass is then pulled up. This is, however, 
only practicable in the case of slight dents. 
W’here the dent is in the smaller tubings 
ar too far round the main bow to be acces- 
sible from the bell, the instrument must be 
taken to pieces at the joints and the bruises 
removed by one of a series of steel balls 
of graduated sizes, which is screwed on a 
curved and tapered steel arm fixed in a vice. 
The ball should fit the bore of the tube to 
be trued. This is then thrust over the 
arm, and the bruise pressed up from the 
inside by the steel ball. If the dents are 
sufficiently near to one end of the tube, 
a burnisher can be employed to remove 
them. The burnisher has the curve of its 
face equal to the curvature of the tube. 
The burnisher is merely placed in the tube 
and worked to and fro over the dent until 
it is smoothed out. 

Mussel Shells 

Polishing Mussel Shells. — First rub the 
shells with the finest emery powder, wet, 
on a piece of liannel, then polish with oxide 
of tin or putty powder, and finally with 
whiting, applied by the ball of the thumb 
without a cloth. To polish many shells 
a weak solution of hydrochloric acid has 
to be used to remove the rough “ skin.” 
The polishing then proceeds as above. 
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Nail Sets or Punches 

These useful little tools are either round 
or square in cross section (see Figs. 48.3 
and 484), and arc employed for knocking 
nail heads below the surface of wood- 
work. 

Nails 

Twenty-one varieties of nails are illus- 
tratt'd by one of the full-page plates accom- 
panying this book. 1’he nails shown include 
practically all those with which the handy- 
man is likely to desire air acquaintance, and 
tlie sizes in which they are obtainable are 
mentioned in every case. 

Driving and Holding Powers of Nails. - 
The driving and holding powers of nails 
have been investigated by Prof. Carpenter, 
of Cornell, whose experiments seem to show 
that very much more force is required to 
drive a cut nail a given distance than a wire 
nail ; that mon? force is required to start 
a cut nail than to drive it, and that it in- 
variably starts much harder than a wire 
nail ; that the work required to drive cut 
nails is much more than that to drive 
wire nails ; and that the work in withdraw- 
ing cut nails is about equal to that in with- 
drawing wire nails, it being sometimes 
less and sometimes greater. The relative 
cfHcicncy, which is here considered as the 
ratio of the work of pulling to that of driving, 
is much higher for the wire nail than for 
the cut nail. The cut nail bruised and 
broke the^ fibres of the wood, principally at 
the end of the nail, whereas the wire nail 
simply crowded them apart, and probably 
did not move them much beyond the point 
from which they would return by elastic 


force, and hence the nail would be grasped 
more strongly per unit of area of surface 
by the wood. Presenting less surface, there 
would be, however, less resistance to starting. 
To see what the effect of change of form 
would be, a number of tenpenny cut nails 
were sharpened on the point by grinding to 
an angle of about 30 degrees, so that the 
fibres in advance of the nail would be thrust 
aside and not bruised or broken. This 
increased the holding power of the nail, 
decreased the force necessary to start it, 
and increased the resistance to withdrawal. 

Driving Nails in Walls.— A nail should 
never, for any purpose, be driven into 
the wall of a room. If the partition be 



Fig. 483.— Round Nail Set. 



Fig. 484.— Square Nail Set. 


of lath and plaster, and the nail strikes a 
lath, it is apt to rebound because of the 
elasticity of the lath, and a breaking away 
of the plaster is generally the result ; while 
if the nail be driven into the plaster between 
two laths, it will not hold. If the partition 
is really a wall (constructed of stone or 
brick), a nail cannot be satisfactorily driven 
into it without first drilling a hole and plug- 
ging it. (See also Plugging Walls.) 

Sizes of Nails. — Nails are distinguished 
as to size by the now meaningless terms, 
“ sixpenny,” “ eightpenny,” ‘‘ tenpenny,” 
etc. Formerly, nails of which 1,000 weighed 
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lb., would be called “ (> lb.” Similarly, 
when 1,000 weighed 8 lb., the nails would 
])e called “ 8 lb.,” and so on. “ Penny ” is 
ii mere corruption of “ pound,” and there- 
fore “ sixpenny ” nails arp those of which 
1,000 weigh G lb., and “ tenpenny ” nails 
those of which 1,000 weigh 10 lb. 

Name-plates 

Filling Name-plates. — The old method is 
to fill the letters with best sealing wax, 
either black or red, ground up in an iron 
mortar. The best wax should be obtained, 
and, failing the use of a mortar, the wax 
may be broken into convenient pieces, 
placed between two clean pieces of brass 
or iron plate, and the whole wrapped in 
several thicknesses of brown paper ; the 
package is tied up with twine, and ham- 
mered well. This will break up the wax 
small enough. Have the plate quite clean, 
and fill all the cuts with the powdered wax, 
taking care not to let it get all over the 
plate ; with a camel-hair brush gather the 
wax in a little hillock above the surface of 
each cut to allow for sinking. Put the plate 
into a hot oven and watch it carefully, turn- 
ing the plate frequently so as to heat it 
evenly all over. l)o not let the wax bubble 
or boil, or it will contain air-holes. If the use 
of an oven is not convenient, stand the plate 
upon two bricks, and burn paper under it 
until the wax melts. Probably, also, the 
top of a modern gas cooking-stove would 
answer the purpose admirably. As soon 
as the wax begins to melt, take out the plate 
from the oven, and press the wax into the 
cuts with a flat piece of metal. Any wax 
that may be smeared over the plate can 
be wiped off while the metal is hot, if it is 
not too close to the letters. The plate must 
now be left to cool gradually. To remove 
the superfluous wax from the surface of 
the plate, a watcr-of-Ayr stone must be 
freely used with plenty of water. Rub 
the stone always in the same direction, 
lengthwise being preferable. The utmost 
cleanliness must be observed, as any foreign 
matter rises to the surface, and the wax 
should be rubbed down till a clean and 
brilliant colour results. The surplus being 
removed, dress the plate with a piece of 
leather and crocus powder moistened with 


common oil. A final polish with a piece 
of soft chamois leather may be given ; 
if the filling is black, use lampblack as a 
polishing medium with the leather ; the finest 
rouge will answer in case of a red filling ; or 
the brass plate may be polished with metal - 
polishing paste. Another method of filling 
is to use the black or red powdered wax 
ground up witli gold-size or mastic varnish ; 
the letters are filled with this composition by 
means of a palette knife, and left to set quite 
hard and bright. The surface is cleaned 
with a little alcohol and a pointed rubber, 
a little being done at a time, drying off with 
a clean cloth, and finishing with metal - 
polishing paste. A third method of filling 
letters is to use sealing wax dissolved in 
alcohol to make a thick paste. When the 
alcohol is evaporated, the mixture will 
harden, and then the plate can be finished 
as usual. 

Naphtha 

Naphtha is a generic name ; for in- 
stance, there is coal-tar naphtha, mineral 
naphtha, and wood naphtha, all distinct 
products (see also Benzene and Benzine). 
Coal-tar naphtha and benzene arc obtained 
by the distillation of coal-tar ; mineral naph- 
tha is obtained in the distillation of crude 
petroleum — it is the fraction which passes 
over before the paraffin oil or kerosene ; 
wood naphtha is a product obtained in the 
distillation of wood, and consists principally 
of methyl alcohol and acetone. Solvent 
naphtha is the coal-tar distillate, and is 
used in dissolving indiarubber, for which 
purpose wood naphtha is useless. Ben- 
zene, or benzol, is essentially the same as 
solvent naphtha. 

Deodorised Naphtha and Benzoline. — Deo- 
dorised naphtha and benzoline arc used for 
purposes in which the odour of the common 
liquids would be objectionable — for in- 
stance, in cleaning clothes and for the ex- 
traction of oils from crushed oil seeds. In 
cleaning clothes by the dry process, after 
treatment with benzoline there is a strong 
smell left on the clothes, hence the use of 
a rectified benzoline called “ caraphene.” 
The treatment of oil seeds for extraction 
of oil is much more thoroughly done by 
solvents than by pressure, but hitherto 
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the process has not come into use because 
the strong-smelling matter from the sol- 
vent remained with the oil and rendered 
*it unfit for most purposes ; with a deodo- 
rised naphtha there is not this objection. 
Deodorised naphtha may also be used for 
removirig grease, smut, dirt, etc., from 
sheep’s wool, instead of washing ; this 
operation is carried out in closed chambers, 
the naphtha being afterwards recovered 
from the grease and used again. 

Naphthalene 

Naphthalene or “ albo-carbon ” is a white 
crystalline substance with the odour of 
tar. It is a product of coal-tar, but differs 
from benzene, and is used to preserve 
clothes from moth, as a disinfectant, and in 
the “ albo-carbon ” gas lamp. It is not 
a true disinfectant ; it merely disguises 
smells by the strength of its own. Naph- 
thalene may be carefully melted at a low 
heat in an ordinary melting-pot, and ladled 



Fig. 485.— Mould for Casting Naphthalene 
Tablets. 

into the moulds with an iron ladle. Great 
care must be taken, as if submitted to a 
high temperature the naphthalene will 
burn. It may be cast either in iron or wood 
moulds, and these should be made in two 
halves, which are connected together with 
pins ; in each half should be sunk a number 
of hemispherical depressions in a line 
with a tube connecting them all together. 
At one end should be drilled a J-in. hole 
for pouring in the .melted naphthalene. 
Fig. 485 shows a suitable mould. The 
bails may be separated by breaking ofi the 
attached pipe. (See also Deodorising Tablets.) 

Nickel 

Nickel is a white, malleable, ductile, 
and tenacious metal capable of receiving a 
silver polish. It resembles iron in some 
respects, being magnetic, weldable, and 
being influenced by the presence of carbon, 
which lowers its melting point ; this, in 


pure nickel, is but little below that of iron. 
Nickel is not readily oxidised by an ordi- 
nary atmosphere, but oxidation takes place 
when the metal is heated. It is but little 
affected by moat acids, but is easily dis- 
solved by nitric acid. Cast nickel has a 
specific gravity of 8-357, whilst that of robed 
nickel is 8-729. Nickel has its most use- 
ful application in the formation of alloys, 
the chief of these being German silver or 
nickel silver; Another important use is as 
a rustless coating for steel and other metals. 
There is a number of nickel ores. 

Blackening Nickel Chemically. — (1) Dip 
the parts till bright in aquafortis, rins(3 
off the acid in several changes of clean 
water, and place in a solution made up 
of I pt. of hydrochloric acid, 1 oz. of sul- 
phate of iron, and 1 oz. of pure white 
arsenic. Allow the articles to stand till 
sufficiently black, then take them out, well 
rinse and dry them in clean sawdust, and 
afterwards coat them with pale lacquer. 
(2) Or the articles may be blackened by 
placing for a sufficiently long time in 
sulphuretted hydrogen gas. (3) Another 
method is to plate the articles lightly 
with silver, then immerse them in a solu- 
tion formed by dissolving 2 dwts. of sul- 
phate of copper, 1 dwt. nitrate of potash, 
and 2 dwts. of muriate of ammonia in a 
little acetic acid. The articles must first 
be warmed, and when immersed should 
be immediately placed in a closed box and 
exposed to sulphur fumes. This will oxi- 
dise the silver and produce a de p black. 

Black Nickelling Process. — The black nic- 
kelling process is similar to the ordinary white 
nickel-plating process except that the solu- 
tion used is different. The black deposit 
produced will stand buffing in the same 
manner as ordinary nickel-plating. The 
deposit is equally tenacious, and the cost 
is practically no more. The bath for the 
deposit of black nickel is made up as follows. 
Dissolve 12 oz. of the double salt of nickel 
and ammonium sulphate in 1 gal. of water ; 
add 3 oz. of sulphocyanide of potash, and 
afterwards 2 oz. of carbonate of copper. 
As 2 oz. of white arsenic is to be added, 
some means will have to be adopted to get 
it into solution. Place the arsenic in a 
small jar, add some carbonate of ammonia 
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(just sufficient to dissolve the arsenic) 
and water, and heat gently for a time, 
but do not boil ; the solution should be 
about lukewarm, and continually stirred 
till dissolved. If the arsenic does not go 
into solution, add a little more carbonate 
of ammonia and a little water if neces- 
sary. Several additions may be required 
before complete solution is obtained. Now 
add the liquid to the previous bath and 
well stir. Care must be exorcised in the 
use of this bath, as frequently very bad 
results are caused by slovenly use. In 
using the bath, the arsenic apparently 
does not consume, so that any addition 
will not be required for a long time. Should 
the deposit become of a greyish colour, a little 
more sulphocyanide of potash and carbonate 
of copper must be added. Add a little 
at a time, and in no cas ' overdo it. After a 
time, the bath will n^cd revivifying witJi 
an addition of the nickel salts and solution 
of arsenic. The strength of the mixed solu- 
tion to give the best result should bo about 
(3|-° hydrometer. The articles to be plated 
must be thoroughly cleansed from grease, 
oil, and dirt, and all parts should be dipped 
in the potash or lye bath, then well swilled, 
afterwards dipped in the cyanide solution, 
and then in the black bath. The same 
rules apply to the deposit of black nickel 
as to white nickelling. The plater will 
use his discretion as to the strength of 
the deposit, some probably requiring more 
deposit than others. Small work may 
be plated in baskets, larger work by wiring. 
When the required deposit has been ob- 
tained, rinse in cold water, and dry in 
hot sawdust. The intensity of the black 
will be governed by the arsenical solution, 
find will range from a deep velvety black 
to a paler shade. If too weak in arsenic, 
the deposit will peel off. Ordinary nickel 
anodes, as used for white plating, are em- 
ployed. They must be cleaned down about 
once a month to ensure right working. 

Nickelling Pastes. — Pastes and solutions 
that are said to be substitutes for electro- 
deposited nickel are being made and sold. 
The makers claim that a bicycle can be 
coated with pure nickel by an application 
of the paste or solution. The composition 
of these is secret, but their effects on cycles 


are too well known to create a desire for 
their use. A bicycle that had been pre- 
viously coated with one of these pastes was 
examined ; every part of it was so deeply 
corroded with the action of the nickelling 
paste as to render a smooth surface impos- 
sible by any amount of grinding and polish- 
ing. These effects are just what might 
be expected, since all such pastes and solu- 
t ons must deposit their metal by chemical 
action on the metals to be coated by them, 
and this means that they dissolve and cor- 
rode the metals. Pastes containing mercury 
arc sometimes fraudulently sold for nickel - 
ling and silvering pastes. When mbbed on 
surfaces of brass, copper, and German silver, 
the mercury adheres to these metals and 
leaves a bright white polish resembling 
nickel, but this soon loses its lustre and 
needs renewing. The following is a nickel- 
ling composit.on for use on clean copper 
or brass : Nickel chloride, 1 oz. ; precipi- 
tated chalk, oz. ; finely divided zinc, 
oz. ; ammonium carbonate, oz. ; make 
into a paste with dilute liquor ammoniac 
It may be tried, but will probably not give 
satisfaction. Nickelling 2 )astes do not give 
satisfactory results unless a salt of mer- 
cury is mixed with them, and then the 
deposit is one of mercury inslead of nickel. 
The salt of nickel employed must be crushed 
to a fine powder, and the zinc must be in 
the form of line filings. The nickel salt 
may be previously dissolved in boiling 
water to saturation, then mixed with the 
other ingredients to form a i)aste, adding 
the ammonia whilst using the paste. The 
paste must be well rubbed on a thoroughly 
cleaned coiiper or brass surface to secure 
a deposit of nickel. The following may be 
also tried : Equal parts in bulk of double 
sulphate of nickel and ammonium, whiting, 
and common salt, add ^ part of clean zinc 
filings, and make into a thin paste with 
dilute liquor ammonisn. These pastes give 
results of no value, because the deposit 
is very thin. t? 

Nickel-plating by Non-electrical Process. 
— A non-electrical process of nickel-plating 
is known as the Mitressey process, intro- 
duced in Prance. Instructions given are 
as follows : Clean the objects in 5j kilo- 
grammes of American potash per 25 litres 



380 


HANDYMAN'S ENQUIRE WITHIN 


of water. (For rusted pieces use 2 litres 
of chlorhydric acid per 1 litre of water.) 
Now put 250 grammes of sulphate of copper 
in 25 litres of water ; after the sulphate is 
dissolved, add a few drops of sulphuric acid, 
drop by drop, stirring the liquid with a 
wooden stick until it becomes as clear as 
spring water. Immerse the pieces in tliis, 
attaching them to leaves of zinc. When 
they have assumed a red tint, pass them 
into the nickclling bath, which is com- 
posed of cream of tartar, 20 grammes ; sal- 
ammoniac in powder, 10 grammes ; kitchen 
salt, p grammes ; oxychlorhydrate of tin, 
20 grammes ; sulphate of nickel, single, 
30 grammes ; sulphate of nickel, double, 
50 grammes. Remove the pieces from 
the bath for a few minutes, and rub them 
with fine sand on a moist rag. This is to 
get a brilliant deposit. To improve the 
appearance, rub with a brass wire brush, 
and if convenient finish off on a piece of 
buff glued on a wooden wheel, and smeared 
with red stuff. The above process might 
be employed to deposit nickel on metal 
not subject to wear and t(!ar, such as orna- 
mental pieces that may be lacquered imme- 
<liately to preserve them from tarnish. But 
the process is useless for nickel-plating 
articles in daily wear, as the deposit of 
nickel can be only loosely adherent to the 
metal on which it is tleposited, since it 
adheres by the action of (;homical displace- 
ment, as in simple silvering processes. 
To copper iron and steel by this process 
some of the iron is dissolved by the sul- 
phuric acid in the copper sul}>hate solution, 
and copper takes its place. The deposit of 
copper is therefore loose, and this forms 
the foundation of the nickel deposit. Nickel 
is deposited on this loose foundation by 
chemical substitution, some of the copper 
being dissolved and nickel taking its place, 
together with some tin, since this also is 
present in the nickclling bath. All such 
processes should be tested on a small scale 
at first, in a most thorough manner, for a 
long time, before putting the coated articles 
on the market. 

Oxidising Nickel (see Oxidising). 

Restoring Tarnished Nickel. — To restore 
the colour of tarnished nickel or similar 
metals, plunge into a solution of 04 to 


045 gramme of cyanide of potassium in hali 
a glass of water, and withdraw them imme- 
diately. Rinse in water to remove acid, 
and then plunge in spirit of wine, and dry 
in sawdust. If the tarnished metal is 
greasy, it must first be cleaned with benzine 
before being treated. The cyanide is poison- 
ous, and should be handled with care in a 
well-aired room. 

Rusty Nickelled Surfaces. — To remove 
rust from nickelled objects, smear the 
rusted surface with grease, and after a few 
days rub with a rag soaked in ammonia. 
If some spots resist, pour on a little dilute 
chlorhydric acid ; wipe off immediately, 
wash with water, and when the surface is 
dried apply rottenstone. 

Night-lights 

Paraffin wax will readily melt and run, 
if shaped, into the form of a night-light ; 
composite material is best. For making 
night-lights on a small scale a turned and 
pglished iron mould will be required, con- 
sisting of a ring of iron, slightly taper in- 
side, ]>rovidcd with an iron plug, which fits 
tightly at the small end. In the centre of this 
iron ring is an ordinary cand'e wick, which 
should be held upright. The candle material, 
melted, strained, and somewhat cooled, 
may be poured into the mould, and, when 
set, the wick may be cut, and the jdug 
forced up. 

Nitric Acid (see Acid) 
Nutmegs 

Artificial nutmegs, made in Belgium, 
are distinguished by their appearance from 
natural ones only with difficulty. Chemical 
analysis shows them to consist of a mixture 
of finely powdered nutmeg (from extracted 
or injured kernels) and about 20 per cent, 
of mineral substances. To detect artificial 
among natural nutmegs, one of three 
methods may be employed. (1) Cut them 
open ; in the artificial article the well- 
known plant-like structure of the real nut- 
meg is absent. (2) Immerse for three 
minutes in ' boiling water ; artificial, ones 
are then soft. (3) Burn them ; a true nut- 
meg leaves but 2 or 3 per cent, of ash, 
the artificial one about 18 per cent. 



Oak 

‘Ageing** Oak.— After seeing that the 
)ak article is perfectly clean, and free 
rom glue, varnish, polish, or other marks, 
jponge it over with strong coffee ; rub this 
veil in, and wipe off with a clean rag that 
las just been wrung out in hot water, 
i slightly darker tone can be obtained by 
brushing or sponging the oak with a solu- 
tion consisting of one pennyworth of car- 
bonate of soda dissolved in 1 pt. of boiling 
vater. A still darker tone can bo gained 
by using washing soda instead of pure 
carbonate of soda. Wiping over with 
^vatcr strongly impregnated with lime will 
give also a nice tint. Experiment on odd 
pieces of wood before starting on the article. 
The secret of success lies in a clean surface 
and in using the solution weak rather than 
strong, gaining the desired result by two 
or three applications instead of one. By 
sponging off with hot water the stained or 
“ doctored-up ” appearance is avoided. 

Oil {see also Lubricant) 

Cleaning Oil Drums.— Place in each of 
the drums lb. of caustic soda, and fill up 
with cold water. Set them over a suit- 
able fire and boil until the oil leaves the 
sides and bottom of the drums. Obtain a 
piece of iron or steel about 3 ft. long, 1 in. 
wide, and J in. thick, sharpened at one end 
similar to a wood chisel ; with this con- 
tinually scrape the sides and bottom of the 
drum until all the loose oil and skin are 
removed. The drums should next be 
emptied and well rinsed with cold water 


to remove all traces of the soda, and then 
placed upside down to drain, after which 
they are ready for use. To reduce the cost 
somewhat, the soda solution may be re- 
peatedly used until it becomes too thick or 
dirty with the oil. Steam may bo em})loyi*d 
instead of boiling over the fire ; this method 
is adopted by oil manufacturers and others 
on an extensive scale. 

Oil Cement (see Cement). 

Oil, Engine (see Engine Oil). 

Oil Filters. — A simple oil filter may be 
made from two clean meat tins placed one 
a])ove the other; in the upper tin, with 
a bradaw, punch a number of small holes, 
and over theses spread a piece of flannel. 
A filter may be made from two tinplate 
vessels like a pan and steanier, the upper one 
fitting in a rim in the lower one, while a 
piece of flannel placed betweam the two 
vessels will serve to filter the oil. It may 
not clarify the oil jierfectly at first, Imt 
will sOon get into working order. A waste 
oil filter either can be an expensive artich*, 
or can be made from two empty tins as 
in Fig. 486. Make a 4 J-iii. hole in the top 
of one as at A ; solder a small cock B, or a 
piece of J-in. brass tube fitted with a jirojier 
plug in. from bottom. 8old(‘r a tin 
hoop c round the top to receive the other 
tin. This latter must have its bottom 
D perforated ; do this with a stout darning 
needle broken in half and passed through 
a cork ; make about sixty holes to the 
square inch. Cut out the top and perforate 
it also ; then stand one tin on top of the 
other as shown in Fig. 486. Place in 
the top one a 2-in. layer of pine sawdust 
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from which the finest has been sifted out ; 
on top of this place the perforated piece e 
to keep the sawdust from stirring up when 
the oil is being poured in. Pour in the 
waste oil and fit the top can with a cover 
P to keep out dust, etc. On the following 
day almost all the oil can be drawn off in 
a condition fit for use. When this filter 
gets foul, lift oiif^- the perforated cover, 
scrape off J in. of the sawdust, and it is 
again fit for use. 

Oil Gilding (see Gilding). 

Oil, Harness (see Harness Oil). 

Oil Lamps (.see Lamps). 



Fig. 486.— Oil Filter. 


Oil Paintings (see Picture). 

Oil, Paraffin (^ee Paraffin). 

Oil Stoves : Blue-flame.— Fig. 487 gives a 
general idea of the Primus (blue-flame, 
wickless) oil stove, the burner of which, for 
cleaning purposes, may be said to consist 
of two parts, namely, the tubular burner, 
and the nipple in the burner from which 
the vaporised oil issues. The nipple may 
be blocked with particles of carbonised 
material, and this can be cleared with the 
cleaning-pin sent with the stove or with a 
fine needle point. If th> point of the 
cleaning-pin becomes broken in, the nipple 
must be removed and either the pin got 
out or a new nipple put in. A new nipple is 
necessary if the hole* in the old one has 
become too large. With stoves Nos. 0 


and 1, or any burners not open at the top, 
a special spanner, with universal joint, is 
necessary. In fact, if there is much work 
in repairing these stoves the local trades- 
man should get a set of the several special 
tools requisite. The wholesale houses keep 
them, and they are very cheap. The 
burner itself is considered to do 1,000 
hours’ burning with good oil, but if the oil 
is common the burner will get clogged up 
sooner. It will be understood that as the 
oil, while in the burner, is subjected to a 
fierce heat, a certain amount of carbonisation 
occurs, and clogging must ensue sooner 
or later. To ascertain whether the burner 
is clogged, empty the oil out of the tank, 
remove the nipple, stop the nipple hole with 
a plug, pump the tank full of air, remove 
the plug from the nipple hole, and if the air 
rushes out swiftly, then the burner is clear 
and the nipple must be at fault. If the 
air docs not rush out freely, then the burner 
is at fault. The only remedy for a clogged 
burner is to replace it with a new one. 
The burne s are cheap, and easily fitted with 
an ordinary spanner. When fitting a new 
burner, first soak the asbestos washer in 
water, so that, when the burner is screwed 
on, it will make a perfectly sound joint. 

Oil Stove Wick becoming Hard. — When 
this happens, the wick fits too tightly. 
It may fit easily enough and burn well when 
first put ill, but when it becomes thoroughly 
saturated with the oil .t swells and is hard 
to turn up ; the flow of oil to the top is 
diminished by the w.ck being squeezed 
in'o a space too small for and thus the 
lamp burns badly. Put in a piece of a 
cheaper and thinner kind of wick, taking 
care that the wick, before putting it into 
the oil, is clean, free from grease, and thor- 
oughly dry. All lamp wicks should fit 
very easily when dry, in order to allow 
for the swelling when wet. 

Oilcloth (see Floor Coverings) 
Oilskins 

Preparing Oilskins. — (1) The materials 
are first made up into coats, trousers, and 
the like froih a strong twilled cotton. After 
shrinking with cold water, ihe garments 
are laid out on a table and given a coat of 
oil applied sparingly with a brush ; they 
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are then hung up to dry. In fine weather 
they are dried in the open on lines, but 
in wet weather they should be dried in a 
covered shed. When the first coat is quite 
dry another coat is applied, and the gar- 



Fig. 487. — Blue-flame Oil Stove. 


ments are again thoroughly dried. To 
protect good oilskins at least three or four 
coats must be applied. The best boiled 
linseed oil is used, but sometimes a small 
quantity of gold-size or drier is added ; 
this should not exceed 1 oz. or 2 oz. to 
the pint of oil, as too much renders the 
film brittle. The drier causes the oil to 
dry more quickly and more thoroughly. 
If the oil is applied as thinly as poss bio 
at each coat it will not become sticky, but 
should any tackiness remain, hang out the 
oilskins in the sun again. A little French 
chalk rubbed on will prevent any sticking, 
(2) The following is said to be a reliable 
method of preparing oilskin garments : — 
The articles having been made of suitable 
pattern and material, procure a sutheient 
quantity of the best raw linseed oil, and, 
with a pad of flannel, go carefully over them, 
rubbing the oil well into the material, but 
using as little oil as possible. They must 
then be hung up to dry in a dry, cool place 
where they can have a good current of air, 
protected from the sunshine. This process 
will take from two to three weeks to accom- 
plish. When thoroughly dry, the process 
of oiling and drying must be gone through 
twice more, making three coats in all. 
Boiled oil, which will take less time to dry, 
may be used ; but he raw oil will be found 
more satisfactory, as it i 3 less likely to go 
sticky. By mixing a little powdered black- 


lead with the raw oil all chance of stickiness 
will be obviated. When the garments aie 
hung up to dry, care should be taken to dis- 
tend the arms and logs clear of one another, 
so that the air may circulate inside as well 
as outside. The addition of the blacklead 
will, of course, affect the colour somewhat, 
if it is not intended to paint the articles 
black ; but this objection will be more 
than counterbalanced by the increased 
comfort. Old oilskins that have gone 
leaky or sticky should be (horouglily cleaned 
before re-oiling ; this may be done by 
soaking them for twenty-four hours in a 
strong solution of common washing soda 
and soft soap, afterwards laying them out 
flat on a board and giving them a good 
scrubbing with a medium-strength scrub- 
bing brush; liiially rinse them in fresh 
water till thoroughly clean and hanging 
out till perfectly dry. At this time any 
little repairs may be (‘xecuted. 



Fig. 488. — Oilstone in Case. 

Oilstones 

Oilstones are used for imparting a keen 
edge to tools. Those in most general use 
are four in number — the Charnley Forest, 
Turkey, Washita and Arkansas. The 
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Charnley Forest is an old-fashioned English 
variety, which is very durable. It is a 
slow cutter, producing a fine edge, but the 
pores get clogged with oil and the stone 
becomes very hard. Turkey stone is very 
close-grained, giving a fine keen edge to 
tools, but wearing unevenly. It is also 
very ])rittle. The cheapest oilstone is the 
Nova Scotia or Canada stone ; it varies 
considerably in quality, and wears away 
rather quickly. The Washita stone, though 
it wears away quickly, docs so more regu- 
larly than the Turkey stone. It is very even 
in texture, and is a fast cutter, but docs not 
produce an edge fine enough for best work. 
Arkansas oilstone is a compact white stone, 
something like Washita, but finer in grain ; 
it wears well and cuts slowly. It is con- 



sidered to be the best oilstone in the market, 
but it is very expensive. The most con- 
venient width for an oilstone is 1 J in., with 
a length of 8 in. An oilstone is preferably 
protected by a proper case {see Fig. 488) 
from dust and dirt, which readily adhere 
to the oily surface. Oilstone slips in a 
great variety of shapes arc available for 
sharpening gouges and special tools, for 
which a flit stone cannot be used. 

Artificial Oilstones. — Three kinds of arti- 
ficial oilstones arc now made. First, there 
are plain emery slips or blocks ; secondly, 
Indian oilstones, made from Indian corun- 
dum ; and thirdly, the carborundum oil- 
stones. All of these are so hard that they 
cannot bo ground or trued up on a grind- 
stone. They may be trued, however, by 
using emery, corundum, or carborundum 
upon an iron plate or lap. The ordinary 
oils are used on the artificial stones, some of 


which, however, will cut as well with water ' 
as with oil, providing plenty of water is 
used. 

Cleaning Oilstone. — Boiling is the be.st 
remedy for a thoroughly dirty stone. 
Soaking in petrol, benzine, or benzene is 
another remedy. t 

Cutting Oilstone into Slips. — Get an old 
saw of any description, file off the teeth, 
and with it make the cuts required, using 
silver sand or emery powder and water 
in the kerf to assist the cutting. 

Levelling Oilstones.— Levelling an oil- 
stone is generally done with coarse emery 
on a board or upon the side of a grindstone. 
A recently proposed method of quickly 
reducing parts of a stone which stand too 
high or improving the form of a worn slip 
is to scrape it with the edge of a piece of 
glass, used in the same way as a steel scraper 
is used on wood . The stone can be scraped 
in this way either with or without water. 
Without water is perhaps preferable, as it 
is then easier to see how much is being 
removed. If one end or one corner of the 
stone stands higher than' the rest, it is 
eavsier to reduce to a general level in this 
way than by the ordinary methods, which 
make the surface fiat, but cannot easily 
remove, a slope? to one end or one side. A 
slight inclination in any direction causes 
the oil to run off the- stone, and it is ad- 
visable, therefore, always to leave the stoiu? 
slightly hollow, so that the oil will tend to 
run to the middle when it is left standing. 
The greatest wear occurs not in the middle of 
a stone, but ncjir the ends, at the places 
where the movement of the tool is reversed. 
It is, therefore, chiefly a small area at the 
extreme ends which requires scraping down, 
and sometimes a little in the middle ami 
along the sides, to remove some of the 
hollowness. When the stone is reduced 
in depth, the edges of the case and cover 
may be scraped, and a few shavings planed 
off ; the stone and case may thus in n 
few minutes be made as clean as when 
they were new. 

Lubricants for Oilstones. — These include 
neat’s-foot, sperm, lard oil mixed with 
paraffin, sweet oil or vaseline mixed with 
paraffin, and other mixtures of animal and 
mineral oils. Vegetable oils obtained from 
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;eed and nuts are not suitable. Soap 
ather has been recommended. A lubri- 
cant for oilstones recently recommended 
s glycerine thinned with a very little 
alcohol. Where the hard Arkansas stones 
ire used a mixture of good machine oil and 
benzine is suggested. 

Quick-cutting Oilstone. — To put an edge 
on a chisel or a plane iron on the common 
type of stone is a work of time and patience, 
ind to get rid of a small gap generally 
[neans the use of the grindstone. The 
(juick-cutting “ stone ” shown in Fig. 489 
can be made by anyone at a very small 
expenditure of time and money. Take a 
block of wood about the size of the wooden 
case of an oilstone. Nail to one end of 
the block a strip of ordinary roofing zinc 
about 2 in. or in. wide. Bend the zinc 
over the face of the block, as shown, tighten, 
find nail down at the other end. It should 
be used as an ordinary oilstone, placing 
oil and emery powder on the zinc. This 
reduces to a minimum the trouble of sharp- 
ming tools. The edge obtained is quite fine 
enough for soft woods ; for the harder 
kinds, it u advisable to finish off on an 
ordinary oilstone. 

Self-oiling Oilstone, — A self-oiling oilstone, 
known as the “ Oilshere,” is sold by a firm 
in Ohio. A shect-stccl box has in one 
end an oil reservoir which is so arranged 
that by pressing the thumb upon a spring 
brass top the oil is sprayed out upon the 
stone, which is contained in the box or case of 
which the oiler forms a part. The construc- 
tion of this case protects the stone from 
damage and dirt, and saves frequent annoy- 
ance and delay, occasioned by oilers being 
lent, lost, or otherwise separated from 
the stone. The box is provided with a 
slide cover, which will not drop off if a 
tool chest turns over. Carborundum sharp- 
ening stones are also on sale fitted with 
this device. 

Oleographs (see Picture) 

Onyx 

Polishing Onyx. — The onyx must first 
be cut in order to form a level surface for 
polishing. The cutting is done with a lapi- 
dary’s wheel, which is made of sheet iron 
and fitted to a vertical spindle driven by a 


treadle and flywheel in the same way as a 
foot-lathe, except that the wheel revolves 
horizontally. A lathe would serve the pur- 
pose, but if it were used the cutting wheel 
would, of course, revolve vertically. The 
wheel is bevelled on the edge, and is ke;^ 
supplied with emery and water, while the 
stone is forced against it. When a flat surface 
has been obtained by cutting, it is held against 
the flat side of a copper wheel, flour emery 
and water being used, until the surface is 
quite smooth. It is then held against a wood 
wheel, sand and water being used ; next 
against a pewter or opper wheel, using 
rottenstone and water ; then against a wood 
wheel covered with leather, with a little 
putty-powder or rouge slightly moistened. 
It should be kept on the last wheel until a 
fine polish is obtained. The wheels men- 
tioned are all of the same size, about 8 in. 
or 9 in. in diameter for small stones. The 
iron wheel will be about in. or j,V in. 
thick, and should run perfectly true ; to 
prevent it buckling, two thick iron washers, 
about 3 in. in diameter, should be used, 
one on each side of the plate. The copper 
•or pewter wheel is about J in. thick, and 
the wood wheels 1 in. thick. The upper 
part of the spindle has a thread, 
about 3 in. long, cut upon it ; a nut is 
put on first and screwed up tight, then 
one of the washers, followed by the iron 
plate and another washer ; lastly, a second 
nut is put on and screwed up tight, and the 
machine is then ready for cutting. When 
the other wheels are to be used, they may 
be laid upon the iron wheel and the larger 
washer left off, the nut being screwed down 
upon an ordinary small washer. 

Opal Letters 

Opal and enamelled letters may be fixed 
with equal parts of dry and wet white- 
lead made into a paste with japannors’ 
gold-size or varnish. The wet lead by itself 
may answer. 

Optical Matters 

Binoculars. — The advantage of a binocu- 
lar telescope or field glass is that it enables 
both eyes to be used, thus avoiding the 
inconvenient closing of one eye, as well 
as giving a better appreciation of relief and 
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the relative distances of various objects 
from each other, which cannot be so well 
perceived with one eye only. A prismatic 
])inocular is a binocular fitted with glasses 
of prism form instead of the ordinary 
spherical lenses, thus securing great bril- 
liancy and clearness of definition in the 
image and a larger field of view, considering 
the small compass of the instrument, which 
thus has the valuable merit of compact- 
ness and portability. 

Bronzing or Oxidising Binocular Tubes, 
etc. — The dead black oxidising (or, as it is 
called in the trade, the bronzing) used on 
binocular tubes, etc., is made and applied 
as follows : Pour into an earthenware pot 
J lb. of nitric acid, and stand it in an open 
place so that the fumes may easily get away. 
Now put i oz. of copper wire into the pot 
and let the acid eat it all away. When it 
has stopped boiling add IJ oz. of water. 
This is now ready for use, and will be strong 
enough to bronze all Ihe parts of an ordinary 
binocular. Increase the various ingredients 
proportionately for larger quantities. To 
do the bronzing, heat each piece separately 
over a Bunsen l)urnor, and immerse it in the 
nitric bath ; when imnu'rsed it should just 
hiss. Take it out, draining back as much 
of ilie acid as ])ossible, and burn off all the 
green till it goes quite black all over. 
When cold, get a brush and a little pow- 
dered blacklead and brush off all the cor- 
rosive. When this is done it will be seen 
tluit the metal has turned to a beautiful 
black, with a fine granulated surface. 

Cementing Lenses of Object Glass. — Obtain 
.some pure Canada balsam, which should 
be of about the consistency of honey, 
at the chemist’s. Put it in a saucer in the 
oven, and bake until, when cold, it becomes 
a hard mass. This is broken up, placed in 
a wide -mouthed stoppered bottle, covered 
with benzene, and allowed to stand till the 
next day, when it is gently heated over a 
water bath until fluid. The stopj3cr should, 
of course, be removed while heating. Next 
very carefully clean the two lenses with a 
soft silk handkerchief, seeing that there is 
no dust on them. Warm the glasses before 
a fire, pour a drop of the warm balsam 
into the centre of the concave glass, and 
gently press down the convex one upon it, 


until the balsam is seen to spread all over 
and to ooze out at the edges. Now pla( o 
the cemented lenses in a slightly heated 
oven, with the door open, until the balsam 
has hardened to some extent, when they 
may be taken out and allowed to stand for ;i 
few days to harden thoroughly. Any sur- 
plus balsam may be cleaned from the edges 
of the lens by means of a little benzene ap- 
plied with a soft rag. Benzene should be 
used with care, and kept away from anv 
light or flame, on account of its extreme 
inflammability. 

Dead Black Varnish for Optical Work. 

— Tubes for optical work may be given 
a dead black finish by applying a black 
varnish made with turpentine, so as to dr}- 
without gloss, or by depositing a metai, 
in a finely divided condition, from a solu- 
tion of some metallic salt on the tubes by a 
chemical process. A good varnish may bi‘ 
made as follows : Take a teaspoonful of fine 
lampblack, vegetable black, or drop black, 
place on a marble slab, or on a smooth slate, 
and form it into a stiff black putty by the 
addition of gold size, drop by drop, mixing, 
all together with a palette-knife. Griiul 
this on the slab with turpentine, and thin 
with this medium until the required thinness 
has been obtained ; then apply with a 
camel-hair brush. Vegetable black ground 
with thin French polish has been used, 
and also a varnish made with ivory black 
ground in thin shellac varnish, then applied 
to the warmed tubes. A dilute solution of 
platinum chloride in water will dry densely 
black on zinc and brass, and probably on 
aluminium also ; 1 oz. of silver nitrate and 
of copper nitrate dissolved in 1 pt. of water, 
then mixed together, will deposit a black 
coat on warm, clean brass-work. For 
blackening the brass frames of opera glasses, 
a black stoving enamel is generally em- 
ployed. These enamels, which arc made 
especially for the purpose, are, as a rule, 
composed of linseed oil, copal, or other 
resin, asphaltum, and turpentine. They 
dry quickly, and will withstand a moder- 
ately high temperature without any deteri- 
oration. The articles to be blacked are first 
made smooth and perfectly clean, a coat of 
the varnish is applied, and, after it is dry, the 
articles are hung for several hours in a stove 
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kept at a temperature of about 300° F, This 
treatment is repeated perhaps two or three 
times until a perfectly smooth, level, 
and brilliant black coating is obtained. 

Double Image in Field Glasses. — Two or 
three causes may produce this fault. The 
two telescopes which form the field glass 
may not be exactly alike, and their lenses 
may not be similar ; or the fault ma.y lie 
in the eyes of the observer. It is evident, 
however, that the two telescopes are form- 
ing separate images. The remedy is to 
discover by experiment to which telescope 
the fault is attributable, and then to siil)- 
stitute correct lenses in one or both tele- 
scopes. 

Focal Length of Lens. — The focal length 
of a lens may be determined with suf- 
fi ‘ient accuracy for all ordinary pur])oses 
by pointing the camera at the siin and 
focussing the image as sharply as pos- 
sible, with the largest opening of the bms. 
Now measure the distance betwemu the dia- 
phragm slot and the ground surface of the 
focussing screen ; this will bo the ivMpiircd 
^fooal length. Another method is to tlx 
a foot rule to an upright wall, and move 
the camera backwards and forwards until 
the image of the rule is exactly 3 in, long, 
and is in sharp focus. Measure the distance 
between the rule and the focussing sciimmi, 
Jiiultiply this sum by l, and divide tlie pro- 
duct by 25 ; the (pioticiit gives the foc.il 
length. 

Polishing Mounts of Field Glass. "The 
only method of repolishing the ])rass mounts 
of a field glass without injuring the casing 
of the telescope is to take the instriuiient 
to pieces and treat each piece , (‘parat oly . 
First remove the lenses, which will unscrew 
■readily. Then tike out the crew of ilie 
focussing arrangement; This will enable 
the top bar to be removed. But it will 
probably bo more difficult, if not imiiossible, 
to remove the two stnps whicli connect 
the body tubes of the two telescopes and 
retain the focussing arrangement in position. 
If the tubes are burnished into the strips, 
then their separation will be impractii-abl'*. 
By a steady pressure exerted on both bars 
immediately over each end of the focussing 
arrangement, it may be possible to remove 
that from its place, as it is held in position 


only by the pressure of the bars. Then 
the strips or bars must be carefully cleaned 
with fine emery paper. After the old 
lacquer has been removed, these bars must 
be polisbed wilh blue-black emery paper aod 
lacquered with a cold lacquer. The other 
parts may be cleaned in strong soda water. 
Remove the lenses from their cells, marking 
their exact positions in relation to their cells 
and to each olher,'so that no mistake is made 
on re-insortion. Place the pieces in a pot 
containing the soda water, and boil them 
all for a little while. Wipe them dry, and 
polish and lacqiii'r in the usual way. The 
circular j)ieces inust be papered and lac- 
qiitT'd on a lathe, the flit eye-piece bar 
being straight-grained. 

Removing Spots from Binocular Glasses. 
— First ascertain whether the spots arc 
attached to the ])()lish(‘d surfaces of the 
lenses or havi^ a[)pe,ared niiirely in the 
(Unada baJsani which cements the lenses 
together. If the lenses have been attacked, 
and the application of mf*thylat(‘d spirit 
does not remov'e the spots, then tliey will 
have to be repolished as follows : — Saturate 
a piece of muslin with spirit and rub over 
the surface, drying and polishing afterwards 
with a camhric/ handkerchief. If the spots 
ar(5 between the lens(‘s of the combination, 
iirst d aw a line with a lead pencil along 
the (‘dge, to indicate th<^ c.orrea*,t position 
of the lenses t-o (‘ach other; tli(*n heat 
tlieni gently over a spirit lamp until the 
Canada balsam melts. N(‘Xb separati^ the 
lenses a.nd elean tin* suihices as before. 
To cement the lenses together again, place 
a drop of the lialsim in the emit re of the 
concave, surface ; pn\ss the eainvex lens 
into place, moving it giaitly until the. balsam 
is spread evenly all ove.r and the pencil 
marks an*, together again. 

Selecting and Testing Second-hand Field 
Glass. — A fair second-hand fndd glass ought 
to be got for sonndhing less than a guinea. 
Fully 75 p{!r (;ont. of the glasses offeriid 
as second-hand are noth ng of the sort, 
but are cheap articles, made, uj) and sold 
to people who know nothing about field 
glasses. To test a glass, first look at the 
general get-up, and see if it is smart and 
showy or solid and well made. Then 
examine .some object (a steeple or chimney 
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pots against a bright sky, or a signboard 
of white letters), and see if there is much 
colour ; there should be none, or, at the 
most, the mere suspicion on the edge of 
the magnified image at the limit of the field. 
Se? also if the definition is clean and clear ; 
there should not be fog. Look at a lamp- 
post or any other straight line, and sec if 
it keeps straight in every part of the field. 
If these things are all right, test the glass 
for power. Look with the right eye through 
one tube only at some clearly defined object, 
and look at the same object with the left 
naked eye. With a little practice the real 
and the magnified image can be seen at 
the same time, and their diameters com- 
pared. The glass, to be of practical use, 
should magnify from three to five diameters. 
A simple test is to look through the glasses 
at a distanci' of from eighty to one hundred 
paces at the tiles of a roof. These should 
appear sliarply and clearly defined, without 
distortion and without coloured edges. 
Another test is to make a number of black 
vsquaros, circles, ovals, etc., on a white card, 
to be looked at at a distance of from eighty 
to one hundred paces ; this is the severer 
test, owing to the contrast between the 
black of the figures and the white of the 
card. Then examine the lenses. These 
should be mounted in threaded cells, with 
the glasses removable. In common glasses 
the lenso. are mounted in a brass cell, the 
edg of which is turned back to retain 
tlic glass permanently in position. The 
object-lenses should, of course, be achro- 
matic, and the larger they arc in diameter, 
if otherwise good, the better. A slight 
scratch is of no importance — it keeps 
aw’ay only an infinitesimal quantity of 
light ; but if the polish is dulled it is 
another matter. When an instrument . is 
described as eight-lens, ten-lens, etc., it 
indicates the number of lenses it contains. 
An eight-lens instrument would probably 
have in each ocular an achromatic ob- 
jective consisting of three lenses cemenred 
together, and a one-lens eyepiece, making 
a. total of eight. In choosing an instru- 
ment, one fact might be noted. Amongst 
the cheaper glasses it will sometimes be 
found that the definition and achromatic 
corrretion are good, but everything seems 


somewhat misty. In really good, though 
rather more expensive, glasses this, of 
course, is absent. 

Osiers 

Osier-cutting may be begun directly tho 
leaf has fallen. In some districts osieis 
are cut even in October, but, principally in 
the eastern counties of England, cutting 
is carried on mainly in December, January, 
February, and March. The heaviest cut- 
ting is done in January and February, and, 
it is best to finish the work by the middle' 
of March. The osiers are sorted into 
various grades, principally reds for peeled 
wmrk and browns for unpeeled work. This 
sorting needs practical experience before 
one is sufficiently expert to detect all the 
rods, as there is a very large variety of 
osiers. The following arc some of them : 
Oreen holland, brown holland, white hol- 
la nd, Wclshcrs, Spanish, yellow canes, thin 
rods, stout rods, and two-year-old rods ; tin' 
last named are used for large crates aiid 
heavy work. These names vary in dift'erent 
districts, so it is difficult to identify tli(‘ 
varieties l.)y name only. The rods ar^ 
distinguishable by the buds, which are 
short and plump, similar to a young bearing 
bud of a plum tree. When cutting, Icavt' 
2 in. or 3 in. on the stubs to allow sufficient 
shoots for the next year’s crop. Tho 
rods are tied in bunches when cut, and laid 
on old logs of wood or old faggots in piles 
six or eight deep ; these should be turned 
about two or three times to weather, and 
should be ready for stacking in May. Rods 
which are selected for peeling should be tied 
ill bunches, and stood with the stub ends 
in water directly they arc cut. Th y arcM 
often stood in ditches where there is water 
a few inches deep. They must be kept 
in water at least 3 in. or 4 in. deep. Rats 
must not be allowed to bite the bark. If 
these are present in large numbers, they 
must be exterminated, or another place 
selected where the rods will be free from 
attack. The object of standing them in 
water is in order that they may spring 
and fill with sap for easy peeling. They 
should be ready for peeling by the middle 
of April — perhaps a little sooner, if thc 
spring is fine and warm — and peeling is 
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continued until June; the work is some- 
times done hy hand, but it is tedious and 
.slow work. A peeler — or brake, as it is 
I called locally — used in one district leaves 
ilie worker with both hands free, to hold 
;ind draw the rods through. When the 
rods are peeled, they must be thoroughly 
dried, but not scorched, in the sun. They 
must not be allowed to get wet ; even 
light showers must be avoided, as the 
rain turns them spotty, and discolours 

I them. They should be stored in a dry 
loft or warehouse, fairly well ventilated. 
If they arc peeled, dried, and stored in a 
proper condition, they will retain their 
whiteness for a long time. 

Ostrich Feathers (see Feathers) 
Otter Skins (see Skins) 

Oven 

Cracked Oven. — The cracking of a cast- 
iron oven is not at all uncommon, and is 
often brought about by the oven being 
scre,wed up or fixed too tightly so that tliere 
Js no give-and-take to the movements of 
^3xpansion and contraction. All good ranges 
now have wrouglit-iron ovens. Covering 
the crack with a plate of iron bedded witli 
putty, then screwing on, will make a lasting 
job. If the crack is not easily got at, them 
a sound, if not good-looking, job can be 
made by plastering over the fissure some 
Purimachos fire-resisting cement. 

Overmantel, Fixing: {see Plugging: 
Walls) 

Oxidising 

Oxidising Binocular Tubes {see Optical). 
Oxidising Brass, Bronze, and Copper. — 

The metal is silver-plated and then treated 
by one of the methods described under 
‘‘ Oxidising Silver,” on ]). .‘590. (See also 
main heading “ Bronzing.”) 

Oxidising Brass Black. — A good black, 
fairly durable, can be obtained by the 
optician’s method. Thoroughly clean the 
work and, as far as possilde, take it to 
pieces. Then immerse it in a solution con- 
sisting of 1 part of silver nitrate and o 
parts of copper nitrate. Finally heat the 
work over a flame or on a sheet of metal 


until the colour comes on. Brass can be 
rapidly oxidised by heating it with an 
electric current, or by making it the anode 
in a solution through which a current of 
electricitj’ is passing, but the effects thus 
obtained would not be found suitable to 
all purposes. Brass can bo blackened by 
coating with a thin layer of platinum de- 
posited from a weak .solution of platinum 
chloride without the aid of a battery or 
otlier generator of electricity. 

Oxidising Iron and Steel. --The following 
throe methods arc given in an American 
work dealing with the manufacture of black 
oxidised watch cases. The first method is 
a.s follows ; — Dissolve together chloride of 
bismuth 1 part, bichloride of mercury 2 
parts, copper chloride 1 part, hydrochloric 
acid () parts, alcohol 5 parts, and water 5 
parts. Tlioroughly cleanse the articles in 
a soda batli, next dip them in spirits of 
wine and, after drying, imnu'rse in the solu- 
tion or apply it with a brush, and again 
allow to dry. Then boil for half an liour 
in boiling water. If not quite black enough, 
apply two coats. The second method is as 
follows: — Take crystallised ferric chloride 
2 parts, solid butter of antimony 2 parts, 
gallic acid 1 ])art, and water 5 parts. Dip 
the article in this solution, and after- 
wards in a dilute hydrochloric acid bath. 
Allow the article to stand for twenty- four 
hours, and remove the coat fornuul with a 
steel scratch-brush. Itopcat this opera- 
tion till the article is black enough, after- 
wards dip in liiisc(;d oil and heat over a 
clear fire to a red heat, and finally rub 
on linseed oil. The tliird method is to 
make a solution of i)otassiurn bicarbonate, 
1 part, in 10 ])arts of water. Immerse 
the article in tliis solution, dry in the air, 
and afterwards hold for about two minutes 
over a chiar fire. Repeat this operation, 
when any shade of black may be obtained. 

Oxidising Nickel. —1’ here is no satis- 
factory method of oxidising nickel. The 
simplest plan would be to give the 
articles a wash of silver by deposition, and 
then oxidise them by means of sulphide of 
antimony or any other equally efficacious 
sulphide. The articles should be coated 
with transparent lacquer, such as Zapon, 
to preserve the shade. If the nickel is low 
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in nickel and high in copper, a shade nearly 
approaching black, similar to that of 
farthings freshly sent from the Royal Mint, 
may be obtained by boiling for a short time 
in hyposulphite of soda solution, and then 
shaking for thirty to forty-five minutes. 

(See also “ Nickel — Black Nickelling Pro- 
cess.”) 

Oxidising Silver. — There are many methods 
of oxidising silver. The articles, which 
should be cleaned, may be dipped in a solu- 
tion of 2 dr. of sulphide of potassium to 
1 pt. of water, heated to a temperature of 
170° to 180° F. If the articles are left in 
for a few moments they become of a blue- 
])lack colour. If a brown shade is required, 
they may then be dipped in a mixture of 2 
parts blue vitriol, 1 part of sal-ammoniac, 
and 20 parts of vinegar. The surface may 


be brightened after oxidation by brushing 
with a scratch-brush. Ammonium sul 
phide may be used in the place of potassium 
sulphide. Another method is as follows - 
Warm the article, and apply by means of 
a camel-hair pencil the following solution ; 
2 dwt. each of sulphate of copper and am- 
monium chloride, and 1 dwt. of nitrate of 
potash dissolved in a little acetic acid. 
The article is then exposed to sulphur fumes 
in a closed box. A coating of wax will pro- 
tect those parts of the work that require 
to be left unoxidised. A third method is 
to boil the articles for a few minutes in 10 
oz. of water, 5 dwt. of potassium bromide, 
and 5 gr. of bromine. The polishing may 
then be done with rouge. 

Ozokerite (see Paraffin Wax) 
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Packing: Instruments for Trans- 
portation 

Packing delicate instruments for trans- 
portation is difficult work ; an American 
method, described in “ Popular Astronomy ” 
by Prof. Todd, is : — Pack the instrument 
all round with cork sawdust closely con- 
fined in cloth bags of various shapes and 
sizes. The cork dust may be obtained 
from grape importers ; all mechanical 
impurities should be removed, and then it 
should be washed and dried thoroughly. 
In washing, the cork must absorb as little 
water as possible ; a good plan is to put 
not more than two or three quarts at a 
time into three or four times as much luke- 
warm water ; press it under and rub be- 
tween the hands, when the loosened dirt 
will sink and the cleansed cork will float. 
8kim it oft’, squeeze or drain, and spread 
out in sunlight to dry. The closely stitched 
cotton bags arc filled nearly as hard as a 
pincushion, and generally are of small 
size, but for packing a large lens two squares, 
each divided into several compartments, 
furnish good protection. Tubes within 
others may be separated by long, narrow 
bags bent into rings. The advantages of 
washed cork for packing are elasticity 
and freedom from dust. 

Paint and Painting 
Paint Materials. — White-lead (for full de- 
jcription of which see “ White-lead ”) is 
the base of most oil paints, because it pos- 
sesses greater covering properties — body — 
than any other pigment. Zinc white is often 
ised as a base also. Colour mixed with it 
vill not be so likely to fade as when mixed 
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with lead ; but it tends, however, to cliip 
and crack, rendering the addition of lead 
necessary in most cases. Hed-lead is an 
exceptionally good base for paint to be used 
on iron work. The natural eartli pigments 
are preferred for tinting purposes ; raw 
umbers, raw siennas, etc., last longer than 
burnt umbers, burnt siennas, etc. As a rule, 
burnt umber should not be used for outside 
painting, but the required shade should be 
obtained by mixing lampblack and an oxide 
colour, such as Venetian red. Common 
colours include lampblack, red-lead, white- 
lead, Venetian red, umbers, and all other ’ 
common ochres, such as greys, buffs, stones, 
ete. Superior or ornamental (jolours include 
bright yellows, warm tints, blues, mineral 
greens, etc. All blue pigments are not 
chemically suitable for mixture with ycOlows 
or reds, nor all yellows with rods. For mix- 
ing with oil-colour paints, chrome is un- 
desirable, and it is particularly to be avoided 
when compounding greens from Prussian or 
Antwerp blues, which colours it would even- 
tually destroy. In such an instance, for 
common use, the best substitute for the 
chrome would be bright yellow ochre, or, 
as it is often label l(‘d, yellow paint. Kaw 
sienna can also be used with the above blue 
pigments without much detriment to either. 
In any case where a bright mixed green is 
absolutely necessary, the lemon chrome can 
be used in conjunction with good ultramarine 
blue. Linseed oil is used in paint in two 
forms, boiled and raw. Boiled oil is a capital 
drier, especially for outside work, retaining 
its gloss and wearing well ; it dries more 
quickly, and less of it is required for binding 
the paint than is the case when raw oil is 
used. It is, however, liable to become brittle 
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and to crack on exposure to air, and so, for 
outside work, a small proportion of raw lin- 
seed oil should be added to increase the 
elasticity ; especially take this precaution 
for ironwork, on account of the great 
amount of expansion and contraction to 
which that material is subject. Boiled oil 
is generally used for outside work, raw linseed 
oil for inside work. Boiled oil is, in effect, 
a kind of low-grade varnish. It has been 
used with good results instead of varnish for 
outside grained work. Turpentine is used 
in paint to hasten drying and to helj) the oil 
and the pigment, as well as th(i several coats 
of colour, to combine to produce a flat which, 
witliout destroying the quality of the colour, 
hid(‘S the inequalities of the surface to which 
it is applied. For the finishing coat for out- 
side work turps is us(m 1 v(‘ry sparingly or 
not at all. Paint dries by the absorption of 
oxygen, and to this end materials called 
“ driers ” are extensively added. Borate of 
manganese, which is a j)owerful drier, has 
40 per cent, of oxygen in its composition, and 
is added to linseed oil in the course of boiling 
to increase the drying qualities. Boiled 
oil of itself would not be a more powerful 
drier than raw oil, were it not for the borate 
of manganese boiled in it. Many kinds of 
driers are available. Paste driers arc in 
extensive use, but arc not particularly recom- 
mended. Driers, it should also be remem- 
ber(‘d, tend to destroy the life of the paint, 
and therefore they should not be used in 
excess. 

Paint Mixing. — In mixing paints, the 
easiest way is to use pigments already ground 
in oil, instead of dry powders. With a palette 
knife or a household knife, break up the lead 
rather stiff, adding a little linseed oil. Thin 
down the paint until it is rather stificr than 
the whole will be when ready for actual ap^ 
2 )lication ; or if dry pigments are to be used, 
add a little more oil, and thoroughly mix. 
The lead (white-lead or red-lead), zinc (zinc 
white), or other base being ready, add some 
pigment, and well stir. If several i)igments 
are required to produce the tint, be sure to 
add only one at a time, and take great care 
that each is thoroughly incorporated before 
the next one is added. Add the pigment 
a little at a time. Some pigments, such as 
Prussian blue, are very strong, and the addi- 


tion of too much will spoil the job. It is 
easy to add a little more, while it is impos- 
sible to take any out. Having mixed the 
paint, add a proportion of driers, and then 
pass the paint through a fine wire strainer. 
Mix up enough paint in one batch to do thi; 
whole of the job in hand, so that there may 
be no trouble or waste of time in matching 
tints. Paint mixed in cold weather is likely 
to be unsatisfactory, because the oil will 
stiffen and be more difficult to form into a 
perfect admixture. To remedy this, some of 
the oil should be heated, and this poured 
in will warm up the j}aint, and prevent it 
“ jnilling ” when applied, and so avoid the 
unnecessary force required to draw the brush 
along. To mix up, say, 1 lb. of ordinary 
quality paint, take about 8 oz. of j>igment 
the desired colour : thus, white-lead for 
white, light greys, pinks, cream, etc. ; Vene- 
tian red or vermilion for red ; and so on, 
according to the price and colour desired. 
Add to this about 2 oz. of patent paste or 
liquid drier ; then make up to 1 lb. with 
either linseed oil alone or oil and turpentine 
in equal parts. Remember, the more oil the 
more drier is advisable, but never less than 
1 i)art drier in 8 or 10 of entire bulk. If only 
casual pounds of paint arc wanted, that sold 
ready mixed, at prices from 3-}d. to 5d. per 
lb., would be cheapest, and should do for 
common inside work, A single pound could 
not be made so cheaply, and some of th(' 
coknirs sold — bright red, for instance — could 
not be made at twice the figure. If var- 
nished, they stand a lot of wear. The cheai)- 
est of the ready-made paints are, however, 
very unreliable, and are likely to give trouble 
by not drying. 

Preparing for Painting. — All work to be 
painted should be thoroughly diy, clean, 
smooth, and free from dust. In painting new 
wood, the first operation is “ knotting,” 
which prevents the turpentine exuding from 
the knots in the wood and so staining the 
work. “ Patent knotting ” — shellac dis- 
solved in naphtha-^is generally used. Knot- 
ting may also be done by coating the knots 
with'-a paste of red-lead, a little white-lead, 
whiting, and size. Knots are best covered 
with gold- or silver-leaf, secured with gold- 
size. Another mode is to cut out the knot 
to the depth of about J in., dab some paint 
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into the hole and then fill it up with hard 
stopping, composed of white-lead with one- 
third of japan, and sufficient turpentine to 
make a stiff putty. This composition be- 
comes hard in fifteen minutes, and is dry in 
twenty-four hours, when it may be rubbed 
down and painted over with confidence. 
Still another method is to cut out the knot 
altogether and fill with clear grained wood. 
Knots may be painted with hot lime, 
ironed with a hot iron when dry, and then 
painted smooth ; or the lime may be left on 
for twenty-four hours, scraped off, and the 
place painted with red- and white-lead and 
linseed oil, and after this is thoroughly dry, 
smoothed with pumice-stone. Where time 
is more precious, the patent knotting above 
mentioned may be used. It dries in from 
five to ten minutes, forming a skin over the 
knots, thus allowing the painting to be pro- 
ceeded with without loss of time. Priming, 
the next process, consists in laying the first 
coat of paint, the object being to render the 
surface less absorbent. This coat generally 
consists of red-lead, or red-lead and a small 
proportion of white-lead, raw linseed oil, and 
a little litharge ; and a proper proportion 
of some other drier is also added. Red- 
lead has greater hardening properties than 
any other pigment used in painting, and, 
being applied to the work fresh from the car- 
penter’s hands, the wood absorbs the prim- 
ing readily, which gives it a Ij^rder surface 
as a basis for successive coats. To serve its 
purpose best, the priming coat should be of 
a deep salmon colour, and used much thinner 
than ordinary paint, the colouring matter 
being red-lead only. Priming must be done 
before stopping the work with putty, a 
material which will fall out when dry if 
applied to a fresh wood surface. The more 
white-lead used in priming, the better it 
enters the pores of the wood. For inside 
work, priming is composed of red- and white- 
lead ground, and mixed with linseed oil only. 
When dry, the work is rubbed down with 
glasspaper or pumice-stone . The next 
process is stopping, which consists of filling 
up and making good nail holes, cracks, joints, 
etc., with putty or a mixture of putty and 
white-lead. This operation is done with the 
stopping-knife. 

Process of Painting. — Having made good 
17 * 


all defects and seen that the work has been 
properly rubbed smooth, the colouring coats 
are next applied. Hold the brush at right 
angles to the face of the work so that only 
the ends of the hairs touch it, so as to force 
the paint into the pores of the material, and 
spread it evenly over the surface, without 
leaving stieaky marks. In good work, each 
coat wh(‘n dry should be well rubbed down 
with glasspaper or pumice-stone, and well 
dusted before applying the next coat. The 
brushes and all the utensils should be freed 
from all dry paint by carefully scraping with 
a knife and washing with warm water. The 
paint should be strained free from skins and 
all extraneous matter. In oil painting, the 
utmost cleanliness is requisite. With the 
ordinary paints, new wood or ironwork re- 
quires four coats, including the priming coat 
but exclusive of any flatting coat ; and old 
paint should have two coats for inside and 
three for outside work. Let the second coat 
somewhat approach to the colour ulti- 
mately desired ; dilute it with about one- 
third turps, let the third coat be mixed with 
equal parts of oil and turps, and lot the fourth 
coat be mixed with one part oil and two 
parts turps. The second coat for new work 
is made up chi(dly with oil, as it best stops 
the suction of the wood ; but second coat 
for old work is made up chiefly witli turpen- 
tine, beciiusc oil paint would not dry or 
adhere so well. By way of general direction 
when applying the colour, it may be stated 
that work should be covered with a brush 
not overcharged with paint ; and when 
laying paint there cannot be too little of it 
in the brush, or it will ooze out in one place 
as it is taken up in another. Spread the 
paint as evenly as possible ; and to effect 
this, as soon as a convenient space is covered, 
pass the brush over it in a direction contrary 
to that in which it is finally to be laid off. 
After this “crossing,” lay off the surface 
softly and carefully in the direction con- 
trary to the crossing ; that is, with the grain 
of the wood, taking care that none of the 
cross brush marks remain visible. In lay- 
ing off, the brush should begin its stroke on 
a part of the work already coated, so that 
there is no visible joining. Every coat 
should be perfectly dry and all dust carefully 
removed before the succeeding one is laid over 
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it. When the second coat is thoroughly 
dry and hard, rub down the work with glass- 
paper and carefully examine to see whether 
any further stopping or facing is required. 

Venetian Blinds, Painting. — For repaint- 
ing Venetian blinds, if the work is cracked, 
remove the old paint with a strong soda 
solution, rinse well, dry, give a coat of 
priming colour, and then paint as described 
on p, 393, under the heading, “ Process of 
Painting.” If,* however, the paint is not 
cracked, rub down with No. l| glasspapcr, 
and ap 2 )ly one or more coats of spirit or sharp 
colour, made by first obtaining the colour 
ground stiff in turpentine, adding a little 
japan gold-size to fasten it ; finish with a 
coat of hard church oak varnish. For cheap 
and rapid work some decorators use a quick- 
drying spirit varnish over one coat of spirit 
or sharp colour. A special combined paint 
and varnish for Venetian blinds is made by 
many paint manufacturers, the work re- 
quiring only one coat, which gives a hard 
enamel -like surface at small cost. For 
enamelling Venetian blinds green, a priming 
coat, specially prepared in order to give 
solidity to the work, is carefully mixed and 
applied. To make it, grind pure middle 
Brunswick green to a thick paste with tur- 
pentine, and thin down to a proper consis- 
tency with (> parts of turpentine to 1 2 )art 
of gold-size, which causes the green to dry 
with a dull surface. Give the blinds one 
coat, and, when thoroughly dry, flat down 
with No. 0 glasspapcr, making the surface 
as smooth as possible, as the enamel after- 
wards shows up all inequalities. For the 
enamel, take pure middle Brunswick green 
(dry), 14 lb. ; church oak varnish, J gal. ; 
outside copal varnish, ^ gal. ; japan gold- 
size, J pt. ; American turpentine, ^ pt. 
Mix the green with the copal varnish to form 
a thick paste, and have this ground very 
fine, preferably by passing it twice through 
a small cone paint-mill. Test for fineness 
by rubbing to a very thin layer on a piece 
of glass, when the grit may be easily ob- 
served. Add the oak varnish and the gold- 
size, and thin down with the turpentine. 
One coat of this enamel, which possesses a 
good body and dries hard with an excellent 
gloss in about twelve hours, is sufficient. 

Whitewashing and Distempering. — In 


mixing white distemper (whitewash), whitint' 
is placed in a pail, just covered with water, 
and allowed to soak for an hour, the super- 
fluous water being then poured off and hot 
size added. (The size should have bceji 
merely melted, not boiled.) It is usual 
to bare the arms to the elbows, and, plung- 
ing them into the pail, break up all the lumps 
with the hands. Strain the stuff, after mix- 
ing, through paperhangers’ canvas. Th(‘ 
addition of a little blue-black prevents the 
white distemper from changing colour. Any 
colouring matter mixed with the whit(‘ 
should be added before the straining takt\s 
place. Double size, or Cannon’s concen- 
trated glue-size, is recommended for dis- 
temper ; soak it overnight in water, so that 
it may be of the consistency of jelly, and then 
put it in a clean vessel with some water, 
to prevent it charring, and melt over a slow 
fire, with frequent stirring. There is con- 
siderable difference of opinion as to whether 
it is better to mix distemper with melted 
size or jellied size. Moderately hot size 
mixes thoroughly with the whiting, and if 
placed in a cool situation will form into a 
jelly in the course of one night. Wlien the 
size has been used in the jellied state th(‘ 
distemper can bo applied immediately. A 
little alum added to the colour causes it to lie 
level. When cold, the distemjier should be 
of the consistency of thick paste. Should it 
then turn out to be too thick, it should be 
well beaten uj) with a little water. The wall 
or ceiling, whether new or old, is brought 
to a clean, even surface before aj)ji lying the 
distemper. Cracks should be freed from 
dust or loose 2 >laster, sprinkled with water, 
and filled with plaster-of-Paris and a small 
portion of whiting mixed with water in which 
a little alum has been dissolved. Old dis- 
temper must be soaked with hot water ap- 
j)lied with a distem 2 )or brush, and washed 
off with a piece of coarse canvas, finishing 
with a sponge frequently rinsed in water. 
The surface must be thoroughly dry before 
the whitewash is applied. In cases where a 
ceiling has been patched, rubbing a little 
of the old washed -off distemper over the 
patch will keep it from drying whiter than 
the rest of the ceiling. Plaster is often 
painted before distempering, so that an old 
coat of distemper may be easily removed 
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before a new one is applied. A cracked 
ceiling is often successfully treated by lining 
with paper and whitewashing over this (see 
• Wallpaper : Papering Ceilings ”). 

Paint, Aluminium (see Aluminium) 
Paint, Gold (see Gold Paint) 
Paint, Grease (see Grease Paint) 
Paintings (see Pictures) 
Pampas Grass, Dyeing 

To dye pampas grass, place it in fairly 
strong solutions of coal-tar dyes, and heat 
until sufficiently coloured. The most suit- 
able dyes are soluble blue, picric acid, 
fast yellow, cosine, magenta, methyl violet, 
malachite green, Bismarck brown, and 
acid brown. If, however, only small quan- 
tities are to be dyed, use Judson’s or other 
dyes, sold in packets. 

Pans 

Repairing Cast-iron Pans. — Many persons 
have the impression that as soon as a cast- 
iron pan ^s a hole in the bottom it becomes 
quite useless, as such an article cannot well 
be soldered, and plating is altogether out 
of the question. Yet the utensil may be 
repaired in many instances in a simple 
yet effective manner, and its usefulness 
continued for a considerable length of time. 
Ream or bore out the hole carefully into a 
circular shape so as to remove all angulari- 
ties, as these are apt to extend themselves 
and thus cause irreparable injury. Into the 
circular hole put a copper rivet, and carefully 
rivet it on both sides. Of course, this may 
be done with either a cold or hot rivet, 
though the latter will form the closer joint 
owing to the contraction of the metal 
on cooling. An iron rivet, even if heated, 
would require a much heavier blow than 
copper to close up the hole effectually, 
and there would be greater risk of damage, 
hence the softer metal is to be preferred. 

Pantograph 

Pantographs are instruments by means 
of which drawings can be copied on a 
larger or smaller scale. Simple wooden 
pantographs are sold for a few pence each. 
Another kind consists of a short length of 
round elastic of the best procurable quality. 


a large drawing pin, and a couple of pieces 
of any kind of thin sheet metal that can be 
cut to shape with a pair of scissors. The 
elastic may be, say, from 1 ft. to 3 ft. long, 
according to the size of the drawings it is 
intended for. A loop is made at one end, 
and through this the drawing pin passes, 
securing the clastic to the drawing board; 
To the other end of the elastic is fastened 
one piece of sheet metal — thin tin-plate will 
do — mc'suring, say, J in- by 1 in. and 
roundea at the corners. Two round holes 
are made in this piece of metal — one for 
the attachment of the elastic by a knot, the 
other for an ordinary lead pencil to pass 
through. The second piece of sheet metal 
can be of the same size as the first, but 
should have a spear-shaped projection 
left at one part to act as a pointer. Two 
holes are required in this piece : one must 
be large enough to let the elastic pass 
through quite freely, the other must offer 
enough frictional resistance to require ap- 
preciable force to slide it along the elastic. 
To use the pantograph, the drawing pin has 
to be inserted near the upper left-hand 
corner of the drawing board ; the picture 
to be copied is fixed down to the board, 
somewhat lower and towards the right. 
The pointer on the sliding piece of metal 
is adjusted to agree with that point in the 
picture which is nearest the drawing pin. 
To effect this adjustment, the elastic is 
stretched by pulling away the pencil, the 
point of which will at the same moment 
indicate where to mark a corresponding 
point for the enlargement. To bring the 
two points to relatively convenient posi- 
tions, the elastic can be shortened by 
winding part of it on the drawing pin or by 
tying fresh loops till only the right length 
is left free. A reversal of the positions of 
pencil-holder and pointer, of picture and 
drawing paper, allows a reduced copy to be 
made. Any number of points n the draw- 
ing can be located by stretching the elastic 
till the pointer is at each required point 
in the original. 

Paper 

Air-proofing and Damp-proofing Paper. — 
Paper can be rendered both air- and damp- 
proof economically by dipping it in melted 
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paraffin wax. A soft paraffin wax of low 
melting point might be used ; it is cheaper 
than the harder kinds, which have higher 
molting points. 

Carbon Paper (see Carbon). 

Dissolving Paper. — Paper may be dis- 
solved by soaking it in strong sulphuric 
acid, in a concentrated solution of zinc 
chloride, or in a solution of ammoniacal 
oxide of copper. Paper may also be con- 
verted into nitro-cellulose by treating it 
with a mixture of nitric and sulphuric 
acids, and the nitro-cellulose thus formed 
may be dissolved in acetone, or a mixture 
of alcohol and ether, when it forms collo- 
dion. 

Drawing Paper (5cc Drawing Papeu). 

Fastening Paper with Chemical Solution. 
— Clue or paste is best for sticking two 
pieces of paper together, but if these will 
not st'rve any special purpose, ammoniaer.l 
solution of cupric oxide might bo tried. 
This may be made by precipitating a 
solution of coj)per sulphate with caustic 
soda, collecting the precipitate on a cloth, 
and, after washing oiuje or twi(;e with water, 
dissolving it in strong ammonia. This 
solution dissolves cellulose, and if applied 
to paper softens the surfaces so that two 
2 )ie(;es when pressed together will become 
practically one. 

Fixing Paper upon Nickel. — To fix paper 
upon polished nickel, either of the following 
recipes is available: (I) Dissolve 10 parts 
by weight of dextrin in GO parts of water, 
add i part of glucose, and lieat almost to 
boiling. (2) Dissolve 40 parts of dextrin 
ill 10 parts of water. Now add 20 parts 
of water in which 2 parts of glucose and 1 
part of sulpliate of alumina has been dis- 
solved, and heat it over a water bath to 
about 191^ F. (90° C.), maintaining the 
heat until the solution is completely clari- 
fied. 

Fixing Transparent Paper to Glass.— For 
sticking transparent paper to glass, use 
gold size, which may be thinned with a little 
turps, if necessary, to make -it of proper 
working consistency. 

Hard Paper Mass. — For converting paper 
into a hard mass similar to iron, the paper 
may be treated with dilute sulphuric acid 
as in the manufacture of parchment paper, 


and then submitted to very great pres- 
sure. Or, by the action of a mixture of 
nitric and sulphuric acids upon paper, a 
“ nitro-cellulose ” is obtained, which, on 
moistening with camphorated spirit and 
pressing, forms “ celluloid,” as fully ex- 
plained under that heading. 

Imitation Watermarks on Paper. — To 
produce a resemblance to a watermark, use 
a liquid consisting of equal parts of pure 
glycerine and water. Very transparent 
letters can be formed by writing with 
castor oil, but they are prone to spread into 
the surrounding paper after a short time. 
Copal varnish would serve better than 
castor oil. 

Japanese Paper. — Japanese paper is known 
in many varieties, the chief of which are : 
(1) That made only from kozu ; (2) from 
kozu or mitsumata, or from a mixture of 
the two ; (.3) from gampi ; (4) from kosu, 
waste paper, etc. One of the strongest and 
thinnest of these papers is made from 
kozu only ; it is yoshino-gami — fdter-paper. 
Its chief use is in filtering lacquer, several 
sheets being placed together for the pur- 
pose. As it does not tear, the same paper 
may be used several times, and it is thus 
very economical in use. 

Paper Pulp. — If large quantities of this 
material are required, it can be bought in 
the form of wood pulp, which is largely 
imported into this country from America, 
etc., for the making of paper. The ordinary 
class of paper pulp is made from rags, old 
paper, etc., by heating it in a revolving 
lioiler with caustic soda. This agent dis- 
integrates the fibres. The pulp is turned 
out and thoroughly washed in large tanks, 
it. being then bleached by chloride of 
lime and acid, and again thoroughly washed. 
The paper pulp can very easily be made 
with a boiler ; if white is wanted, choose 
waste white paper. For 1 cwt. of paper 
use 10 gal. or more of water, in which 
3 lb. to 5 lb. of lime have been slaked, and 
while heating nj) add 4J lb. to 7| lb. of 
soda ash ; during the boiling, break up 
the paper as much as possible with a wooden 
stick. After boiling for about an hour, 
ladle the paper pulp into a large tub of water, 
allow it to settle, and decant the clear 
vrater ; fill up again with water, and repeat 
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this operation three or four times ; drain 
oif as much water as possible, and the paper 
pulp is then ready for any purpose re- 
([uired. 

Paper Pulp, Stopping Cracks with.— 
For stopping cracks with paper pulp, the 
latter should be kept in a close-stoppered 
bottle, so that the moisture cannot evapo- 
rate. When required for use, thin with 
hot water, add plaster-of-Paris to make it 
slightly pasty, and use immediately. Mixed 
with glue and either plaster-of-Paris or 
Portland cement, paper pulp is the best 
stopping for cracks in wood. For cracks 
in floor-boards, mix the pulp with saw- 
dust and then with glue dissolved in linseed 
oil. Apply the stopping, and when partly 
dry, cover with paraffin and smooth with 
a hot iron. 

Paraffined Paper. — Paraffined paper can 
be obtained from any dealer in electrical 
apparatus. As, however, it can be easily 
and cheaply prepared, as required, almost 
all coil-makers prepare their own. This 
is done by placing some pure paraffin 
wax (obtainable from a dealer or drug- 
gist) in a soup-plate, and 

melting it in an oven or over a saucei)an of 
l)oiling water. When the wax lias melted, 
take the sheets of blank post paper, or any 
other thin, tough, unsized paper, cut them 
to the required size, and immerse each 
sheet singly in the molten wax until well 
saturated. This is best done with a pair 
of forceps or clips, gripping each sheet at 
one corner, and lifting it up to drain ofl 
superfluous wax ; then hang the sheets 
on a line to cool and harden. When cool, 
examine each sheet carefully, and reject 
those that show pin-holes or other flaws ; 
use only those that arc uniformly coated 
with wax. 

Pasting Paper to Cloth. — Ordinary flour 
paste or glue can be used for sticking paper 
to cloth. Neither of these, if properly 
used, will crack or peel ofl. Presuming 
that the cloths to be pasted are tailors’ 
or drapers’ samples, glue is the best mate- 
rial to use. The glue should be good and 
should be used hot. It should be applied 
to the paper, not to the cloth, with a small 
brush or the finger. Daub a little glue 
on the place where the cloth is to be laid, 


lay on the cloth, and press it down with 
the hand (a few moments will suffice). 
With care a great number of samples can 
be glued on in a very short time without 
showing any dirty patches. Neither gum 
nor gelatine sliould be used for sticking 
the cloth. Paste will not crack or peel 
ofl unless used too thick or in too great a 
quantity ; a daub is all that is necessary. 

Removing Grease Stains from Paper. — 
Thoroughly moisten the stained parts of 
the paper with benzine or petroleum spirit ; 
on this lay a piece of clean blotting p per, 
and over the latter run a warm iron. If 
the first treatment does not remove the 
whole of the grease, repeat. 

Removing Ink Stains from Paper (see Ink 
Sti.ins). 

Splitting Sheet of Paper in Halves. — 
Those who collect jirints for screen decora- 
tion and scrap-book making often come 
across a piece of pap(ir which has on each 
side a picture that they wish to make use 
of, but, for tlie lack of knowing how to 
manage it, they arc reluctantly obliged to 
be content with one and to paste the other 
down out of sight. Not only have many 
desirable jiictun's to he. sae.riflijed in this 
way, but tlje jirintiiig on om^ side may bo 
wanted as well as the picture on the other, 
or the reversed type on the pasted side 
may lie so promim'iit through the paper of 
a scrap that its removal would imjirove 
matters very considerably. For many 
more reasons it is occasionally required 
to strip the two surfaces ofl a sheet of pjiper 
so that the following instructions for carry- 
ing it out will bo found acceptable. Mix 
some paste as follows : Put a tablcspooiifiil 
of clean wheat flour in a heap on a sheet 
of glass or other flat, hard surface. Make 
a cavity in the middle of the heap and 
pour a teaspoonful of clean cold water in. 
Then take a jialetto knife, or a very flexible 
table knife, and mix the flour and wafer 
very intimately into a paste, adding, a toa- 
spoonful at a time, as mindi mo.e water 
as is necessary to leave it rather thicker 
than cream. Work this well with the knife 
till there is not left the slighte ,t suspicion 
of lumpiness. Cut out a print, from the 
same paper if possible, but not the actual 
one it is required to split, in case it should 
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be spoiled at the first attempt. Take 
two pieces of clean, new calico, a few inches 
larger than the print. For a print 3 in. 
by 6 in., for instance, the calico may be 
3J in. by 9 in. With eight drawing-pins, 
put in at the corners, stretch the two pieces 
of calico on a flat board. Put the print 
in water for fifteen seconds ; take it out 
and dry it with pressure between blotting 
paper, but leave enough moisture for it 
to be damp. The print vill be dried suf- 
ficiently if it and the blotting paper are 
placed betwe en the leaves of a large, heavy 
book, which is then closed upon it for a 
minute or two. Apply plenty of paste to 
the faces of the stretched calicoes, and do 
it evenly, using a brush of hog’s bristles or 
fibre. Draw the brush over in every direc- 
tion so as to get the paste well spread, but 
leave unpasted the ^ in. (or whatever it 
may be) of calico that exceeds the size of 
the print lengthways. Apply the print 
carefully to one piece of calico and cover 
it with the other piece, taking care to see 
that the pasted parts are in intimate con- 
tact with the print, that the edges agree 
all round, and that there is not a wrinkle 
anywhere. Place the sandwich thus made 
between two sheets of blotting paper, larger 
than itself, and put the whole under 
pressure for some hours till the paste is 
dry. An office copying press is as good 
as anything to keep the book pressed flat. 
A good way to quicken the drying process 
is to warm and dry the blotting paper at 
intervals, removing it from the press for 
that purpose; When dry, the calico with 
the print between it must be taken out of 
the book, and the two uupasted ends of 
the calico must be separated, so that one 
can be grasped firmly in the right hand 
and one in the left, but without bunching 
them up. Both hands must then be brought 
to the middle line of the chest, and both 
must be simultaneously parted sideways right 
and left. Do not hold one hand still whilst 
the other is drawn away from it ; move both 
together at the same rate. One half of the 
print will then be found stuck to each of 
the calicoes. The two prints so obtained 
can be got off by soaking for fifteen minutes 
in cold water. It is considered safer for doing 
large prints to fold over the unpasted end 


of each piece of calico and sew it along to 
make a sheath in which to place a straight 
and rigid stick, just as a lath is inserted at 
the bottom of a calico window blind, only 
the stick must be much stifler. The pasted 
calicoes can be much more readily sepaiated 
when a firm hold of them is got in this 
way. Two such calicoes with sticks sewn 
inside along one edge are to be recommended, 
and if the prints are pasted so as to lie 
diagonally across the calicoes, they will 
commence to tear apart at one corner, 
and this is likely to ensure good results. 
When proficiency is obtained with trial 
prints, those more highly valued can be 
done. But it must be remembered that 
all papers do not split with equal facility. 
Boiled paste — mind it has no lumps — may 
have to be used for some classes of paper. 
The thin strippings should be pasted on 
sheets of white paper ; this will show them 
up just as if they had been printed directly 
upon it in the first instance, and they will 
look quite as well, or better, if good back- 
ing paper is used. 

Toughening Paper.— To toughen ordi- 
nary unsized paper, soak it in sulphuric 
acid (2 parts of acid to 1 part of water) for 
a few minutes, then thoroughly wash it 
with water containing a little ammonia 
until no trace of acid remains, and let 
it dry. This is “ parchment ” paj^er, and 
it is not much less pliable than the un- 
treated kind. 

Tracing Paper (see Tracing). 

Transparent Paper. — To make paper 
transparent for tracing, or when utilising 
an engraving as a negative over other sheets 
rendered sensitive to light, an American 
trade paper recommends saturation with 
benzine. In a little while, the absorbed 
liquid is again dispersed by evaporation 
and no evidence of the treatment remains. 
Another way is to dilute an ounce of castor 
oil with once, twice, or thrice its volume 
of absolute alcohol, and to apply this to the 
paper with a sponge. When the alcohol 
has evaporated, the oil is left in the paper, 
which allows the finest lines in a contact 
print or engraving to be clearly seen through 
its substance. The oil can be washed out 
again completely with absolute alcohol. 

Wallpaper {see Wallpapers). 
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Papier- milche 

Papier-macli6 is made from paper pulp, 
which may be produced on a small scale 
})y boiling white blotting paper with water, 
and beating it till it is disintegrated. On 
the large scale, papier-mache may be made 
from white rags or wood pulp. The pulp 
should be drained as much as possible 
of its water, and then mixed in a kneading 
machine with about one-eighth to one-fourth 
its weight of whiting and just sufficient glue 
size to make it into a stiif paste. It may 
be moulded easily by hand pressure in a 
small screw press. For white papier- 
mache all the materials should be abso- 
lutely white, and parchment size or gela- 
tine should be used ; but for coloured 
papier-mache, glue size can be employed; 
The pulp can be coloured by any mineral 
pigment, as lampblack, ochre, etc., or 
may be tinted with aniline dyes. The 
pressed articles should be dried slowly, or 
they will not keep their shape. As papier- 
mache, if kept in a damp place, would 
become mouldy, it is better to varnish or 
lacquer it, after applying a coat of size. 

Drapers* Busts. — In making drapers’ busts 
of paper, the process is the same as that 
adopted in making the best class of papier- 
mache work. A solid core or mould of 
wood is obtained, and its surface well satu- 
rated with linseed oil. This is covered 
with unglazed paper (not cardboard), rather 
under medium thickness, the adhesive used 
being strong glue paste — that is, flour paste 
in which Russian glue has been boiled. The 
paper, cut into convenient strips, is pasted 
on both sides, and laid evenly over the 
greased mould, all creases and air-bubbles 
being carefully worked out with the hands. 
After five or six layers have been spread 
over every part of the mould, the work is 
set to dry for the night in a very moderate 
heat. When properly dried, all air-bubbles 
which may have formed arc cut out, and 
the holes stopped with a stilf mixture of 
paste and sawdust, the latter being ob- 
tained by sawing and filing the paper work. 
All creases having been rubbed down with 
a file or glasspaper, another series of coatings 
is applied and stoved as before. It should 
then be strong enough for removal from the 


mould. The overlapping edges are pared 
away, and if the work clings to the mould 
in any part it may be cut through with a 
tenon saw. The severed edges are then 
glued together, and a fresh series of paper 
coatings, stovings, and dressings is carried 
out, and continued until the required thick- 
ness, say, J in., is reached. After a rub- 
bing over w'ith glasspaper to make it take 
the oil more freely, the work is laid to soak 
in a bath of linseed oil for two or three days, 
and again dried in a moderately warm 
stove. It should now be thoroughly hard- 
ened, and can be worked and finished 
in the same way as wood, though superior 
to wood in the fact that it will neither 
shrink nor split. 

Mouldings. — The following are instnic 
tions for making papier-mache mouldings 
as used for theatrical purposes. Obtain 
some thick, coarse brown paper ; teai' it 
into small pieces 3 in. or 4 in. square, and 
soak them in cold water. Now make some 
good flour paste, and while hot, to half a 
gallon of paste add about half a pint of 
linseed oil and about half a pound of melted 
glue. Well mix these together. Now 
squeeze the water from the paper and paste 
each piece thickly on both sides, placing 
them one on the other to keep them moist. 
These pieces arc taken up separately and 
pressed into the mould, which need not be 
filled level, but left hollow so long as the 
whole of the design is well carried out. 
Plaster-of-Paris is used for making the 
moulds. The design is first made in clay 
or cut in wood. Make a strong box a 
little larger than the model ; pour into this 
box the wet plaster, and press in the model, 
having previously brushed the latter over 
with a little sweet oil so that it will not 
adhere to the plaster. When the mould 
is hard set, line it with oiled tissue paper 
before 2 )ressing in the papier-mache ; allow 
this to set well and get partially dry before 
turning out. The mouldings may be fixed 
with needle-points and glue. 

Paraffin Oil 

Paraffin oil is the commercial name for 
oil obtained by the direct distillation of 
an American petroleum. The name is also 
applied to an oil produced by the distilla- 
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tion of boghead coal, shale, etc., at a tem- 
perature lower than that used in gas manu- 
facture. The name petroleum is given 
to a number of inflammable liquids found 
in many parts of the earth, including many 
countries of Europe, besides Canada and the 
United States, and formed by the decom- 
position of vegetable matter below the 
surface. 

Cleaning and Painting Paraffin Oil Van. 
— Remove the oil by washing the van down 
with benzine or coal-tar naphtha. Two 
applications will be necessary. This will 
remove all traces of the oil, and the naphtha, 
being volatile, will evaporate, leaving a clean 
surface ready for painting. When mixing 
the paint fo; use, add J pt. of oak varnish 
to each 7 lb. of paint ; this will assist the 
drying, and prevent the oil softening the 
paint. The work should then be given 
two coats of hard outside coy)al varnish. 

Cleaning Paraffin Oil Barrels. — It is not 
certain whether parafliii barrels can be 
sutriciently cleaned to allow of their being 
used for storing drinking water, but there 
is no harm in trying to do so. First pass 
steam through the barrels, and well wash 
them out ; then burn some sulphur in an 
old saucer, and turn a barrel end up so that 
the fumes of the burning material will 
pcmetiato it. To do this, one end will 
hav‘ to be removed, and the barrel sup- 
ported on a stone so that air c;in get to 
the burning sulphur. Next give them a 
good washing with soda, and finally with 
water. If the interiors of the barrels are 
then washed with slaked lime, so as to form 
a clean, white coat, everything possible 
will have been done to sw'ceten them. 
In some parts of England paraffin casks 
a e largely used for domestic purposes, and 
are purified by being filled with wet earth 
and put to stand in a river or other con- 
venient water for a few weeks. This has the 
desired effect. Another method is to take 
the barrel into a field, remove one end, and 
put in a few lighted shavings. After the 
oil has been burnt out the barrel may be 
covered with boards and earth until the 
flame has disappeared. The charcoal formed 
by the partial burning of the wood in the 
interior of the barrel will be an advantage 
rather than otherwise. Still another plan 


is to take one end out of the barrel and 
leave it in the open air until all the paraffin 
oil has evaporated, then give the inside of 
the barrel a coat of slaked fime, thinned to 
a cream with water. 

Deodorising Paraffin Oil. — It is not at all 
easy to render paraffin oil free from odour. 
(1) The oil in common use may be improved 
by standing in contact with animal charcoal 
for several days ; if the odour is still dis- 
agreeable, add a few drops of rose water 
or any other scent desired. Deodorised 
paraffin is often required for use as a hair 
restorer ; vaseline is largely used as a pemade, 
and, being one form of paraffin, ought to do 
just as well as 2 >aralfin oil for the purjiose 
named. (2) One of the most recently dis- 
(;ov(‘r(‘(l methods of deodorising paraffin is 
to shake it with chlorinated lime in the 
])roportion of about ^ lb. of lime to each 
gallon of paraffin, with the addition of 
a little hydrochloric acid. After being 
shaken vigorously for some time, the liquid 
is removed to another vessel containing 
lime, and again shaken until all the chlorine 
odour has been removed. After standing, 
the liquid is decanted. Other methods 
are as follow : (‘1) It is mixed with about 
d per cent, of chloride of zinc, shaken well, 
caustic lime is added, and the whole is 
allowed to settle, the oil then being de- 
canted. (I) It is mixed with 1 per cent, 
of acetate of amyl (pear odour). (5) It is 
mixed, with from 2 to d per cent, of chloride 
of lime and a little hydrochloric acid. (0) 
1 cwt. of the p irallin is agitated for an 
hour with 1-G5 lb. of litharge, 10 lb. of 
quicklime, and 2J gal. of water. The de- 
canted oil is well washed with water. (7) 
It is treated with reducing agents, such as 
powdered zinc or stannous chloride, being 
afterwards filtered through animal char- 
coal. The charcoal is washed and made 
fit for use again with acetone, the latter 
itself being purified by distillation. 

Paraffin Oil Lamp (see Lamps). 

Paraffin Paper (see Paper) 
Paraffin Wax 

Paraffin wax is known simply as “ paraf- 
fin.” In the distillation of Scotch coal 
shale, various hydrocarbons are produced, 
ranging from gaseous substances to solid 
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products. The greater part of the dis- 
tillates are liquid oils of varying densities, 
and the heavier oils which pass over towards 
the end of the distillation contain a large 
quantity of solid paraffin in solution. By 
cooling these oils the solid pjiraffin sepa- 
rates, and is filter-pressed to remove the 
oil ; this forms “ soft scale ” paraffin. 
This is moulded into slabs and heated in 
specially constructed rooms at a regulated 
temperature, when the more fluid portion 
melts out and runs off ; after again pressing, 
the product is “hard scale” paraffin, which 
melts at a much higher temperature. By 
heating at a still higher temperature and 
again pressing, waxes of higher melting 
])oints may be obtained. Paraffin wax 
is also now obtained from American crude 
petroleum by treatment similar to tlie 
above. Ccrasin is obtained from a natural 
hydrocarbon called “ ozokerite,” found prin- 
cipally in Galicia, wlieic it is mined. The 
ozokerite is purified by heating it with 
concentrated sulphuric acid, and then 
washing with water. It is melted and 
moulded into slabs and separated by regu- 
lated heating into products of difTerent 
melting points in the same way as jiarafiin 
wax. Cerasin is usually^ more or less arti- 
ficially coloured in various shades of yellow 
and orange. Wliitc cerasin and paraffin 
wax are prepared by destroying the colour- 
ing matter with sulphuric acid, or by <!is- 
solving it out with naphtha, and then thor- 
oughly bleaching by heating in coni a t 
with animal charcoal (Inmeblack, (dc.) in 
a steam- jacketed pan. 

Bleaching Paraffin Wax. — (1) Melt and 
stir in a quantity of finely pulveiised animal 
black. The wax should be kept molted 
till the whole of the black has separated; 
the latter will carry out the colouring 
matter. (2) Paraffin wax is bleached by 
mixing it with a little strong sulphuric acid 
and heating to 150° C. ; this treatment 
chars the colouring matter without affecting 
the paraffin in any way. The mixture is 
allowed to cool down, water is added, and 
i is then boiled; the paraffin wax rises 
to the surface, and on cooling again it may 
be removed as a cake, rinsed with wat:T, 
and then dried. A perfectly colon less 
paraffin is obtained by filtering this treated 


paraffin through animal charcoal in a 
steam-heated jacketed cylinder. 

Hardening Paraffin Wax. — The addition of 
stearin — stearic acid, as used by the candle- 
makers — to paraffin forms a moderately 
hard mass which has a higher melting 
point than paraffin alone. Carnauba wax 
forms a very hard product when mixed 
with paraffin, and raises the molting point 
considerably. I’he more (^ariiauba wax 
added tlic liardcr it will be, and the higher 
the melting point. The addition of coraLsin 
or rosin would ;ilso sorvo. If the latter is 
usod, it must be meltod first and the paraffin 
wax added to it. 

Melting Point of Paraffin Wax. — The 
melting point of pa,raffiu wax varies with 
dilTorent samples, the higlu'st grade having 
a melting point of from to 140° E. ; 
this, however, is used but rarely and is made 
only for special puiposes, says G. IT. Hurst 
in the “ Oil and (A)lourman\s Journal.” TIkj 
grades of ])ar{iffin wax arc (l('signat('d com- 
mercially^ by tli(‘ir minting ])()ints. Thus, 
there is “120" wax,” “11(5" wax,” “110" 
wax,” and “ 100° wax,” the last b(*ing 
v(*ry soft and not much us(hI in candle- 
making. To determiiu^ tin; melting point 
a. rather neat, method is recommended. 
Take a short length of glass t,ubing in. in 
diatrieter and draw it out; sligiitly in ii flame, 
breaking off the drawn-out part so as to 
form a pipette. Melt some of tlio wax 
and dip into it, the drawn-out tube, in which, 
on removal, a small quantity of wax will 
remain. Allow this two or tlirec hours to be- 
(jonie quite cold and then tie the tube to a 
tliermomot(‘r witli the end containing the 
wax against the bull). 1 lalf till a glass beaker 
with water, .support the thermometer and 
tube in the water, and gently heat over a 
Bunsen or spirit lamp, (’arefully watch, 
and when the wax loses its opaque ap- 
pearance and runs up tlie tube owing to 
the pressure of the water, the melting 
point of tlie wax may be said to occur. 

Removing Water from Paraffin Wax. — 
If the quantity of water is fairly large, it 
may be removed ]>y melting the wax and 
keeping it in a tall cylindrical vessel for 
some time at a temperature above the 
melting point. 'Jhc water will settle- out and 
the clear wax can be run off, or the water 
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taken out by a tap at the bottom of the 
cylinder. Traces of water can be removed 
by stirring in a small quantity of pow- 
dered dry carbonate of potash ; this will 
absorb the water, and carry it to the bottom 
so that the whole of the parafTin can be de- 
canted. 

Solvents for Paraffin Wax. — Paraffin wax 
is soluble in ether, petroleum ether, ben- 
zine, (hloroform, and carbon bisulphide. 
It is much more soluble in these when hot 
than cold, and therefore separates oiit 
again on cooling. It is probably more soluble 
in ordinary paraffin oil than in })etroleum 
spirit, and if a little petroleum lubricating 
oil is dissolved at the same time, it will 
be found a help in preventing the wax 
separating out on cooling. 

Paraform 

This is the dry form of formalin, as ex- 
plained under that heading. 

Parchment 

Drum-head Parchment. — The following 
is the best way to preserve and clean a 
goat’s skin that is to be used for a drum 
head. The skin should first be soaked for 
several days in a solutiojx of lime and water, 
and th(^ hair removed by shaving with a 
sharp knife. The skin should then be 
nailed tightly, flesh side out, to a board, 
and the fleshy and rough parts removed ; 
this may be done with a close-set spoke- 
shave and a steel scraper. The skin should 
next be sprinkled with chalk and rubbed 
down with a smooth piece of pumice-stone 
• until perfectly smooth, the refuse being 
washed off; it is then allowed to dry. 
It may be again mbbed down with 
smooth pumice-stone, after which it should 
be taken olT the lioard and again nailed 
on, but with the hair side out, any rough- 
ness on that side being also smoothed with 
pumice-stone. The sldn should finally be 
removed, and worked backwards and for- 
wards over a round piece of wood till it 
becomes supple and smooth. 

Fastening Parchment to Polished Sur- 
faces. — To fasten parchment paper to 
polished surfaces employ the following 
cement, which, when made, should be 
kept in well- corked bottles : Macerate in 


a small quantity of water in separate 
vessels 4 oz. of gum arabic and 1 oz. of gum 
tragacanth, and well stir the latter, when 
it gets swollen and softened, until it is 
homogeneous throughout. Mix the two 
gums and filter the whole through linen, 
and then add slightly more than 1 gill of 
glycerine, in which 0-9 oz. of thymol has 
been dissolved. Add water to bring the 
bulk of the whole up to about IJ pt. 

Laying Colour on Parchments. — When 
the pbins on deeds (parchment) are coloured 
so that the colouring is a flat wash of water 
colour over a large surface, a little fine 
whiting should be rubbed over the parch- 
ment, and the surface dusted over; the 
colour can then be laid on evenly, provided 
the colourist has had sufficient previous 
practi(;e in colouring ordinary drawings. 
If fhe parchment has been handled mixch, 
a little oxgall mixed with the colour will 
niak(^ it go on more evenly. Very old or 
badly prepared parchment may show spots 
where the colour goes through. The skin 
should be left lying flat after colouring, 
and not dried before a fire. Do not at- 
tempt to colour on parcdiment until suf- 
ficient practice has been obtained to do per- 
fect- work on drawing-paper. Some draughts- 
men cannot colour without causing even 
the paper to cockle. 

Parchment Paper. — Paper is parchment- 
ised by passing it through a bath of weak 
sulphuric acid. The acid in the paper 
must afterwards be neutralised by passing 
the paper through an alkaline bath or 
through water. Adding the acid to the 
pulp in the heating process would not 
have the same effect as the acid bath, be- 
cause the acid must act on the surface of 
the paper. 

Removing Blood Stains from Parchment. 

— Blood stains should have been removed 
in the process of manufacture, as in the 
finished parchment they may not be amen- 
able to any of the ordinary methods of 
treatment. In the manufacture of the 
finer classes of leather (such as calf for book- 
binders, and various skins for glovemakers), 
also of parchment or vellum, after the un- 
hairing process, and before dressing, the 
skins are subjected to a bath of dog’s 
putrid dung mixed with tepid water. This 
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mixture is said to remove all fat, grease, 
and other stains. Manufacturers have tried 
to find a substitute for tliis unpleasant mix- 
ture, but have not succeeded. It is thought 
that the bacteria created by the putre- 
faction has some special effect not to 
be otherwise obtained. The following may 
also be tried : Immerse the parchment 
in a solution of acetic acid and gently rub 
the stained parts while wet with lump 
pumice on a flat board, then bleach with 
chloride of lime. This is said to render 
the parchment white enough for book- 
binding purposes. The parch meiit may also 
be subjected to a bath of salt of lemons 
(equal parts of citric acid and cream of 
tartar). These acids may have on the 
parchment a hardening effect, which is of 
course detrimental, so caution must be ob- 
served in their use. Animal parchment, or 
vellum, as the heavier qualities are called, 
should always be carefully treated, as it is 
very liable to become stained. In the 
manufacture of parchment, it is almost 
impossible to remove the natural blood- 
stains, and when these arc very apparent 
it is not unusual for the manufacturers to 
treat the skin with some whitening sub- 
stance of a chalky nature to hide the Idem- 
ishes. When the skin is damped with 
water, this white substance is washed off, 
and the original stains appear, 8hoiild 
this happen, it wull be advisable not to 
attempt to remove the stains, as this will 
only make matters worse. Possibly, how- 
ever, the water or sponge used for dam])ing 
may not have been clean, and surface 
stains may have been caused. In this case 
make a weak solution of oxalic acid in 
water, and with a clean sponge go carefully 
over the entire skin. But lirst ascertain 
whether the colours or ink will be damaged 
by washing. To do this, with the tongue' 
touch some part of the parchment having 
a large amount of colour, lay a piece of 
white blotting paper over the damped 
portion, and rub it with the thumbnail ; 
if, on being lifted, the blotting paper is 
found to be clean, the work may be washed. 
But if the colour comes away on the blotting 
paper, the washing should not be proceeded 
with. In any case, great care must be taken ; 
the work must not be rubbed with the 


sponge, but th*s is passed swiftly over 
the entire surface, taking care that one por- 
tion does not get more washing or damping 
than another. 

Removing Grease Stains from Parchment. 

— Grease stains can be removed with benzine. 
Make a small pad of cotton-wool, saturate 
.t with the spirit, and lub quickly and 
lightly over the entire surface of the parch- 
ment. When it has dried off, the grease 
stains should have disappeared. If not, 
repeat the operation, and be careful not to 
mb hard, as this spoils the surface. 

Removing Paint Marks from Parchment. 
— But some benzine on a ])iccc of llannel and 
apply to the skins, taking up the paint 
as soon as it is soft, and not smearing it 
over the skin. Finish with a httle soap 
and water ; finally rub the skin with glyce- 
rine. 

Removing Tea Stains from Parchment. — 
Tea stains are very difficult to remove from 
parchment. Try oxalic acid, an<l if this fails 
it w^ould seem hopeless to try further. 
The parcJjimait may be dyed one (lolour ; 
tliis would liclp to hide the staijis. Make 
a weak solution of p(*rmanganate of potash 
an<l wash the leaves over carefully with a 
sponge. This will giv(^ a go; d brown 
colour not unlike tlu^ tea stain. When all 
th(^ leaves have been tr(‘at(ul oji one side 
and are dry, tuni tli(i book over and treat 
the other sid(i in a similar manner. Parch- 
ment is a veiy Iroublesonnj material to 
wasli owing to the grc'asy nature the 
surface, and also to its liability to cockle 
when drying. If each leaf could be. [linncd 
down to a board whmi applying the stain, 
and allowed to dry whih’ still pinned down, 
the* job would look better. 

Vegetable Parchment.- Th(U*e are now 
doubtless many nuithods of producing the 
vegetable parcliment which is so extensively 
in use for covering preserve pots, for packet- 
ing tea and e.ofl'ee, as tracing paper, and 
for many other puiposes; but the original 
method is still employed. In 1841 a < ivil 
engineer, Mr. W. JO. Gaine, made experi- 
ments with the object of producing tracing 
paper without employing any oily matter. 
He then discovered that sulphuric acid had 
a remarkable action on paper. Ten years 
afterwards, while seeking to improve paper 
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used for photographic purposes, Mr. Gaiue 
ascertained that diluted sulphuric acid has 
a lemarkahle effect on blotting paper — that 
is, on the unsized paper technically known 
as waterleaf. The sulphuric acid of com- 
merce ( 2 )opularly known as oil of vitriol), 
having a specific gravity of 1 -845, was diluted 
with half its hulk of water, and blotting paper 
(lipped in this solution became converted 
in a few seconds to a gelatinous sheet, 
which, on being passed through clean water 
in order to remove the acid, assumed the 
characteristics of vegetable parchment. 



Fif. 490. — Paste Brush made with Bottle and 
Sponge. 

which is tough, elastic, and skin-like. Rc- 
jx'ated washings in water removed nearly 
all traces of acid, and those that remained 
wer(^ converted into inactive and harmless 
sul|)hate of ammonia. Extren\c caution 
was found necessary in preparing the solution 
of acid and water, for these fluids, on coining 
together, evoh'c great heat, and on one 
occasion the great amount of steam given 
off caused the acid to spurt towards the face 
of 4 he operator; such an accident might 
jirove disastrous.. It is necessary that the 
proportions of the acid and the water should 
be nicely adjusted. If the mixture is too 
strong, that is, contains too much acid, th^ 


paper is charred; if too weak, the paper 
is dissolved. 

Paste 

Paste Brush. — ^A paste brush costs only 
a penny or two. For mounting photo- 
graphs, pictures, or any other small work 
for which paste is used, the brush illustrated 
by Fig. 41)0 is said to be far better than the 
common kind. The paste goes on smoothly ; 
it avoids an excess and retains its supply ; 
when placed on the table it stands up, 
and when the work is done it is easily cleaned. 
Its constniction needs but little explana- 
tion, all that is reejuired being a small phial. 
Into this stuff two parts of a piece of fine 
sponge, leaving about one part exposed ; 
the exposed part can be pushed in or pulled 
out to vary the size required, but the greater 
])art should always be kept inside. Being 
able to stand it on end is no small advan- 
tnge. 

Almanacs, Paste for Mounting. — Ordi- 
nary flour paste should be suitable for the 
])urpose indicated. Mix best flour with 
wat('r to a smooth batter, then add boiling 
water, stirring all the time, until the joaste 
thickens. Boiling the paste is, by some, 
considered an improvement; but if this 
is done, add a little mo7:e water, and keep 
the mixture well stirred to i^rcvent burning 
and the formation of lumps. Ground 
rice may re])lacc the flour, and makes a 
])astc somewhat more starchy in character. 
For a stronger paste for use in mounting 
stout material, a portion of hot clear glue 
may be added to flour paste wliilst still hot, 
with which it should be thoroughly incor- 
porated by stirring. All paste should be 
strained ; and if it is wanted to remain 
swe(*t for a w(*(^k or more, a little carbolic 
acid or oil of cloves should bo added. Alum, 
which is used by paperhangers, will also 
answer as a preservative. 

Bill-posters^ Paste. — Bill-posters’ paste may 
be made by beating half a quartern of wheat 
or rye flour with a little cold water. Pour 
slowly into this a gallon of boiling water, 
stining the while until it thickens. The 
paste should be made in a galvanised 
pail, wdiich shoixld then be placed on the 
fire for a minute, the paste being continually 
stiiTed. For use, thin with cold water. A 
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tablespoonful of powdered alum should be 
put in with the flour. For a bill-posters’ 
paste that could be thimied down as re- 
quired, mix powdered gum tragacanth with 
a little warm water to a paste, and dilute 
with cold water ; 1 lb. of gum tragacanth 
will yield a strong gum with 10 gal. of water. 
A concentrated paste may be made by 
mixing common starch with a little water 
in a bowl, and then pouring about five or six 
times its weight of boiling water on it while 
it is being vigorously stirred ; this forms 
a stiff jelly, which may be readily thinned 
for use by admixture with warm water. 

Bookbinders' Paste. — Paste as used b}' 
bookbinders is made thus : — Put a tea- 
spoonful of best white starch into a cup, 
and make into a creamy paste wilh cold 
water; then pour boiling water over the 
starch, stirring quickly. AVIien cold, squeeze 
through a piece of fine muslin. 

Damp-resisting Paste. — A damp-resisting 
paste for hanging wallpaper to wmod or 
masonry may be made, states an Airn'ricaJi 
Jiuthority, by mixing rye flour with boiling 
water and adding to every (iO parts (by 
weight) of the boiling mixture 1 j>‘irt of 
good linseed oil varnish and 1 part of tur- 
pentine. 

Gilt Paper, Paste for. — Paste for gilt 
patter should be made of good wheaten flour, 
and should not contain alum, which darkens 
the gold. 

General or Office Pastes. —(1) Dissolve 
about a teaspoonful of powderi'd alum in 
about 1 qt. of water, and stir in enough 
flour to make a thick even cream. Then 
stir in a teaspoonful of powdered resin, 
and pour in a cupful of boiling water. After 
stirriug, pour the whole into a convenient 
earthenware vessel, and add a few drops 
of oil of cloves. (2) Steep about J Ib. of 
small pieces of gelaline in about 1 lb. of 
water till they are soft. Then heat the 
whole to dissolve the gelatine, and pour 
into the mixture, wliile still liot, aliout 2 lb. 
of flour paste and i pt. of water. Heiit this 
till it boils, and when it has thickened 
and is cooling, stir in a small quantity of 
silicate of soda and a few drops of oil of 
cloves. (3) Ordinary gum paste is made 
from equal quantities of picked gum arabic, 
white sugar, and water. The solution is 


evaporated till it is thick ; then about three 
wliites of eggs added per pound of gum. 
These should have been previously beaten 
up in a vessel. The whole is then strained 
through muslin, and evaporated until it will 
set. (4) Dissolve a heaped-up tcaspoonful 
of powdered alum in a breakfastcup of cold 
water, and with this alum water mix tJio 
paste, crushing all lumps with a flat piece 
of wood. Boil slowly, stirring until the 
stick will stand alone. This paste does not 
become mildewi'd or offensive. Do not 
cover up too tight, and do net keep it in 
a tin, or put a tin-mounted brush in it, 
because of rust. (5) A quick-drying paste is 
made by mixing 100 parts of flour paste 
with 5 parts of dextrin, or equal parts of 
glue and paste. ((>) There arc several 
materials from which an adhesive paste or 
glue for securing labels could be made. By 
trealing gum arabic with water; by treat- 
ing dextrin (British gum) with water ; 
by boiling glue for si^veral hours with wa'er, 
borax, and carbonate of soda, or by using 
fish glue. The first method is by far the 
best, yielding a sf rongin* gum than any of the 
()th(‘rs. (7) Ordinary flour paste, made 

with the fin(‘st wheat flour and a small 
quantity of hue whiter sugar, keeps good 
for any length of tiiu ' if a few drops of 
carbolic add are added. (8) Four parts 
(by weight) of fine glue are softened in 15 
])arts of cold water, and then modcratihy 
lieated until the solution becomes quite 
cl(‘ar ; (15 parts of boiling wat<?r are now 
added, with constant stirring. In another 
V(\ssel 30 parts of st-ai-cii paste are stirred 
with 20 parts of cold water, so that a thin, 
milky fluid is obtained without lumps. 
Into this the boiling ghu; solution is gradu- 
ally stirred, and the whole boiled for a short 
time. After cooling, a few drops of carbolic^ 
acid arc added as a preservative. This 
])aste may be ns'*d for leather, and if preserved 
in cork(;d bottles will keep good for years. 
(0) A paste poss(‘ssing good keeping qualities 
is made by adding 15 grains of corrosive 
sublimate to a pint of ordinary flour paste. 
Of course, coiTosivo sublimate is a deadly 
poison, and must be handled with the utmost 
care; 

Preservatives tor Paste. — Alum is a mode- 
rately gf)od preservative for x>aste, though 
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not absolutely protective ; the paste should 
be kept in a dry place in a closed bottle. 
A very small quantity of oil of cloves, 
carbolic acid, or corrosive sublimate will 
prevent mould forming; a mere trace of 
these only should be used on account of their 
poisonous nature. Mercurous chloride or 
calomel cannot take the place of corrosive 
sublimate because, being nearly insoluble, 
it is not so poisonous as the sublimate, and 
therefore not nearly such a good preservative. 
Formalin is sfmietimes employed. 

Shoemakers’ Paste. — (1) To make shoe- 
makers’ paste, put some rye flour in a pot, 
pour on boiling water, and well stir. Do 
not pour on mu(ih, as the secret of making 
good paste is to make it as stiff and firm as 
possible. There must be no lumps, so, as 
there is such a little water added, the paste 
requires a lot of stiiTing, and even after 
it is cold and ready for use, an occasional 
stir greatly improves it. Sometimes dextrin 
is added to shoemakers’ paste. (2) Take 
d oz. of glue and break it up very fine; 
fold it in a cloth and bruise it with a flat 
iron. Now place the gh;e in a vessel with 
1^ pt. of water, near tlui lire, let it thor- 
ouglily dissolve, then pour the mixture in 
an iron ])an, and add sufiicient seconds 
<[uality flour to form a creamy (jonsistency. 
Boil for half an hour, constantly stimng, 
and when lifted from the lire add a tea- 
spoonful of powdered alum or a few drops 
of oil of cloves to keep the mixture fresh 
keep stirring until quite stiff. 

Pastilles (see DeodorLsing Pastilles 
and Fumigating Pastilles) 

Patent Leather (see Leather) 
Pearl and Pearls 

Cleaning Pearls.— For cleaning pearls, 
one safe method is to wash them in luke- 
warm water with light suds made from 
white Castile soap, and then to dry them 
by shaking in a box filled with jewellers’ 
sawdust, for if left wet the gems may be 
injured. To free the setting round a 
pearl from dust, a soft-bristled tooth-brush 
should be used, for nothing but fine 
hairs can get into the small comers and 
clean the prongs without danger of loosen- 
ing the jewels. In cleaning a pearl ring 


or scarf pin surrounded by a cluster of 
diamonds, the best plan is to put the article 
into a bowl of clear lukewarm water. Next 
dip the brush in the water, rub it over a 
pure toilet soap, and make a thin suds 
on the hand ; then brush the jewels and 
setting carefully until they look clean. 
Care must be taken that no bits of soap 
get on the gems. Occasionally they will 
have to be soaped several times to make 
them bright. The moment the dirt is 
removed, rinse them in lukewarm water 
and blow it off quickly, so that the pearl 
will dry more rapidly when put in the saw- 
dust. Drop them in a bowl filled with 
jewellers’ sawdust, and shake them gently for 
several minutes. When taken out, if any 
fine particles of wood chng to the setting 
they should be whisked off with a small, 
soft, dry tooth-bnish, leaving the pearls 
and diamonds bright and lustrous. Some 
people prefer using alcohol instead of box 
sawdust to dry the stones, but unless this 
is used ox(;oedingly carefully, the setting 
may be loosened. Dip the ring just once 
in al oliol and (|uickly blow or brush it dry. 
The whole process of cleaning pearls should 
not take more tlian from six to ton minutes, 
and should be done every two or three weeks 
when they arc constantly worn. 

Deterioration of Pearls. — Pearls are liable 
to deterioration from various causes. The 
acid secretions of the skin, foul gases, salt 
water, and soap injure them, and sudden 
(changes of temperature may cause them to 
crack, or even to burst. In the course of 
time the pearl liceomes dull, or “ old,” to 
use the technical term. When it has com- 
pletely lost its lustre it is said to be dead; 
Attempts have been made to restore the 
lustre of dead pearls by various methods, 
none of which produces very satisfactory 
results. The most curious of these methods 
consists in feeding the pearls to fowls, and 
killing these after the sup uficial layers 
of the pearls have been removed in the pro- 
cess of digestion. They may be improved 
by washing in lukewarm water and light 
suds, and drying quickly in sawdust or 
alcohol, or boiling for fifteen minutes in milk. 
Another method is to place them in a linen 
strip, sprinkle with salt, and set in warm 
water until the salt is extracted. Baking 
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the gems in a loaf of barley dough another 
means. If the pearl appears almost lifeless, 
it may be hung for a minute or two in a vessel 
of warm wine vinegar or in highly diluted 
sulphuric acid. All else having failed, 
the expert resorts to the knife, and removes 
one or more of the outer layers of tho pearl 
until he finds one that is free from discoloura- 
tion. Half-pearls, so much used in jewel- 
lery, present difficulties of their own in 
cleaning, because the layers are exposed 
at the base of the hemisphere. The coats 
are so unevenly affected by heat that 
this is not used. Acids or liquids of any 
kind may creep into the interi()r of the gem 
and cause unsightly spots. For half-pearls 
a paste made of precipitate of chalk and 
water is in favour. Chalk is used for the 
setting of jewels, to which it has a chemical 
likeness, and it is supposed to offset some 
of those losses that are gradually occur- 
ring. 

Fixing Pearl to Glass in Glass-gilding. 
— The “Decorators’ and Painters’ Maga- 
zine ” says : First gild the outline, and 
when quite finished fill the spaces between 
the lines with very clear varnish. When 
tliis becomes tacky, put a little size on the 
end of the finger, pick up some of the flakes 
of pearl, and put them on different parts 
of the letter. Fill in with smaller flakes, and 
lastly press on some pearl powder to cover 
tho space completely. Apply the varnish 
with a soft hair-fitch, and to fix the pearl 
at the hack, when the work is quite dry, 
press a layer of tinfoil well into the breaks. 
Paint over this with white-lead, tinted as 
may be required, and mixed stiff in boiled oil 
with enough japan gold-size to dry quickly. 

Mother-of-Pearl. — Mother-of-pearl of mcjde- 
rate size may be obtained of dealers. It 
may be sliced with a circular saw, jp*ound 
on an ordinary grindstone, tlun polished 
with Trent sand, of various degiees of 
fineness, on a revolving leather buff, and 
finished with lime or whiting. The slitting 
and grinding operations are conducted 
with the saw and stone running in troughs 
of water. It may also be incised with 
the graver, fret-sawn (with the addition of 
water to keep the saw cool), and shaped 
with a smooth file, but could hardly be 
cut with a knife. 


Mother-of-Pearl Gloss on Gelatine Films. 

— This is produced, according to the patent 
of G. A. Poussole, Paris, by mixing an 
aqueous gelatine solution with ammonium 
bromide, the product obtained after drying 
being dipped into a silver nitrate solution. 
The gelatine is dried again, and again 
dipped, this time in a clear collodion solution ; 
a final drying completes the process. 

Mother-of Pearl, Iridescent. — The follow- 
ing process is said to be used in the Vienna 
shell-button works. In a wide-mouth jar 
fitted with a ground -glass stopper put as 
much ammonia water as will cover the 
shells. To this add silver chloride in powder 
until the liquid is saturated and there is a 
slight excess of the silver salt. Into this 
put the shell and, a])plying flic stopper, 
set aside in a dark place for a few days. 
At Ihe end of a week, more or less according 
to the heat of tho weather, density and 
porosity of tho sliell, etc., remove the shell 
and place it, without washing, in direct sun- 
light for two or three days. The play of 
colours is usually esfablished in a few 
hours, but its permanency is made surer 
by a little longer (‘xposure. As a general 
rule, one week’s contact with the ammonia 
water, with two days’ ex]K)Surc to the 
direct light, are all-sufficient. 

Pearl -inlaying on Metal. — “ Pearl -inlaying ” 
is the name given to a process by which jiieces 
of pearl are fittaclu'd to the surfaces of 
metal and sometimes of papier-mache. 
Mother of -pearl, known also as pearl oyster 
and white ])earl, is cliiofly used for the pur- 
])ose. It has a clear white surface covered 
with minute grooves which decompose 
and reflect the light, imparting a number of 
beautiful tints. Aurora shell is used ; this 
has a wrinkled appearance and is known also 
by its various colours. It is made from th(! 
shell of the mollusc known as the sea-ear 
or car-shell. Anotlnu pearl us(mI for lu^ 
purjKJse comes from the green snail shell ; 
this is distinguished by its glistening shades 
of green, yellow, and pink, blended together. 
In preparing tho i)earl for inlaying, the 
rough shells 'arc cut with fine saws, the 
pieces being then ground on both sides 
on a grindstone until of the re([nisite thick- 
ness. With a pair of ordinary scissors 
the pearl is now cut into the form of leaves, 
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flowers, etc., or when many pieces of the 
same size and shape are required, a die press 
operated by foot power may be employed. 
iGiothcr method by which a number of simi- 
lar pieces may be obtained consists in cement- 
ing. the several thicknesses together and, 
holding the composite lump in a vice, 
shaping with a fine saw. Files and drills 
also assist in the shaping. If the cement 
emplf)ycd is glue, soaking in water will 
separate the pieces, from which the glue 
can then be washed. To preparr' the iron 
or other mafe.ial to receive the pearl, 
it should be well cleaned and then coated 
with lampblack worked up with varnivsh. 
When this is thoroughly dry, a coat of black 
japan is applied, and when this is tacky 
the pieces of pearl arc pressr'd on with 
the finger. Being left two or three hours 
in a hot oven, the japan dries, and then 
the whole is vaniishcd and again stoved, 
this process being repeated several times. 
The varnish should be applied thickly, so as 
to bring up the surrounding surface to the 
level of the pearl; the vaniish is scrai)ed 
ofl the latter with a knife when the stoving 
operations are finished. The pearl is then 
polished with pumice-stone and water, 
and the vaniish is nibbed smooth with very 
fine pumice powder moistened with water. 
The article now has the appearance of being 
inlaid, if the film of varnish ai>i)licd is suf- 
ficiently thick. It is obvious that the whole 
process is not one of real inlaying. The 
next stages of the work can be successfully 
cari-ied out only by a person possessed 
of an eye for the artistic. The pieces of 
peail arc made to assume the forms of 
flowers, etc., their stems and leaves being 
sketched in with a camel-hair pencil dipped 
in gold-size or in a mixture of varnish and 
tuiq)cntine. When tacky, gold-leaf is ap- 
phed, superfluous gold being rubbed ofl with 
a piece of silk when the size or varnish 
is dry. The flowers and leaves are fur- 
ther touched up with paint, and the job 
is linished by coating wath the very best 
varnish. 

“Pearl Solder.” — Tliis is the mislead- 
ing name apphed to a very fusible solder 
employed for repairing articles contain- 
ing pearls and other gems, whgu^it is in- 
convenient to remove these, colour 


of pearls is easily destroyed by the heat 
essential to hard soldering, and so a special 
solder of low fusibility is necessary. Suc:h 
a solder may be prepared as follows : Bis- 
muth, 1 dwt. (-050 part) ; lead, 15 gr. 
(•031 part); tin, 9 gr. (019 part). This 
solder melts at about the boiling point of 
water, and is useful for many intricate 
little jobs. The flux used is Venice tur- 
pentine, wliich does not leave a stain on 
the finished work if the heating is done 
with care. 

Polishing Pearl Shells. — If the shells 
are in a rough state, they are freed from 
the rough skin by means of hydrochloric- 
acid. As this readily dissolves the shells, 
care must be exercised lest it eats holes 
through them. Deep scratches can b(' 
removed and a level surface gained b}' 
means of a scraper, file, emery cloth, or 
emery powder. If large quantities of 
shells arc to be ])olished, a lathe or spindlt' 
canying bobs of cloth will be required ; 
these caiTy the shells through various 
stages, grinding the surface level with 
emery, smoothing with rottenstono or char- 
coal, and finally pohshing on bufl leather 
with whiting or chalk. The various sub- 
stances arc moistened or made into a 
paste with vinegar or dilute sulphuric- 
acid ; hot w’ater or oil of any kind must 
not be used. If only a few shells are to 
be polished and no mechanical appliance 
is at hand, clotli may be folded into a firm 
pad, or may be tightly stretched over 
blocks of wood or cork for each grade of 
pohshing pow^der, the final lustre being 
brought up by precqutated chalk and 
the palm of the hand. 

Setting Pearls (see Jewellery). 

Pebbles 

Cutting and Polishing Pebbles. — Pebbles 
may be cut and pohshed by an amateur 
with the requisite patience, an old sewing 
macliine serving as the basis of a cutting 
machine ; but in place of the ordi . ary 
wheel it would be necessary to put a heavy 
fly-wheel, say of about 20 lb. weight and 
about 10 in. in diameter, with a pulley 
about 6 in. in diameter attached. On 
the table should be screwed two wooden 
blocks with bearings for a 1-in; iron pipe, 
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I 10 which should be attached a pulley about 
■ I in. in diameter, and two nuts for bolting 
oil the cutting and polishing discs. The 
(‘utting or slitting discs should be of thick 
' copper about 4 in. in diameter, bevelled 
lit the edges, and fed with emery and water. 
The pohshing discs will be one of copper 
(about 6 in. in diameter) covered with fine 
sand and water, one of wood covered with 
crocus and water, one of wood covered 
with leather and whiting, and one of wood 
covered with felt and dry putty powder. 
Or, instead of the above, tlie slitting disc 
may be a thin disc of soft iron fastened 
to a spindle and driven with a strap oh the 
driving wheel, much as a lathe is driven, 
(‘xcepting that the slitter lies parallel 
to the bed. The edge of the slitter is prc- 
})ared for cutting by applying to it diamond 
dust or fine emery moistened with brick 
oil. For soft stones such as agates, etc., 
emery will be sufficient, but for harder 
gems diamond dust will be recpiired. Kor 
])()lishing, a lead lap may be emj)loyed. 
This is made to revolve like the slitter. 
Two or three laps for different grades of 
emery and putty powder will possil^ly lie 
required. Each lap, of course, must be 
k(‘pt for the same grade or fineness of gi*ind- 
ing mat(*rial. A final polish can be given 
by rubbing on watcr-of-Ayr sfoiu:. 

Drilling Pebbles, — Pebbles can lie drilled 
l)y the aid of a lathe, the nuitiaials being 
an iron wire and emery and oil, or soap- 
suds. Quicker drilling is obtained by using 
diamond dust instead of emery. The iron 
wire should be soft, so that the grinding 
material can bed into it. 

Distinguishing Pebble from Glass • Spec- 
tacle Lenses. — If the tip of the tongue be 
]>laccd on a piece of glass it will feel rather 
warm and smooth, or woolly ; but if the 
tongue be placed on a piece of quartz it 
will be cold, with a peculiar crisp feeling. 
Another test is hardness ; a crystal of (juartz 
will readily scratcdi glass, but the crystal 
will run over a pebble without leaving 
any scratch. A natural stone is a much 
better conductor of heat than any glass, 
and so to the tongue will feel cold ; and 
being a variety of quartz, it will not be 
scratched by another crystal of quartz. 
If the pebble is supposed to be, say, a 
18 


topaz or a rub}^, then, being harder than 
quartz, it will iu its turn scratch quartz. 
If the pebble is a diamond, then it will 
scratch a ruby or sapphire. Another rough - 
and - ready method of testing hardness is 
to pass a small fmc-cuit file over the edge 
of a bit of glass : there will be a somewhat 
dull, cutting sound emitted. If tlie file bo 
]>assed over a bit of quartz the sound will be 
clearer and sbarpiT. The above arc at the 
b(‘st, however, rather rough tests, and the 
temperature test may not always be reliable. 
The only positive and scientiric method 
of testing ]>ebble is by means of ])()Iarised 
light. Most opticians use two plates of 
tourmaline, mounted in such a manner 
that their axes can be placed at right 
angles to (*ach otlier, in whi- h position light 
will not pass tlirough unh'ss a ])ioce of 
pebble or other semi-axial c.rystal is })laced 
l)(*tween tliem. This instrument is termed 
the Tounnaline-])incctt(‘ or p(‘bble tester, 
an<l is sold by all wliolesale oj)ticians for a 
f(*w shillings. 

Pen 

Drawing Pens (sre Dmwing Fimis). 

Fountain Pens (.src Fountain IVris). 

Pen which Writes with Water. — Make 
any aniline dye into a paste with gum 
water, and place a. small piece of the mix- 
ture upon the insider of the pen -nil) high 
up, and let it dry on. When the ])en is 
dipped into water the dye is dissolved.. 

Perambulator {see Mailcart) 
Petrol 

Petrol is a distillation of crudt*. ])(*lroleum 
obtained lietwiam 70 ’ a,nd J20 ' and its 
dimsity or s))ecific gravity varies from ()*n‘ 0 
to ()’7do. It is })racli(ailly syiioiiynious with 
gasoline, and its chief employment is as 'a 
fuel for the intiu'na 1-combustion motors of 
aiit«)mol)iles. 

Petrol Stoves.— Petrol spirit (gasoline) 
stoves are largely usimI in America, and 
many of them are in use in Great Britain. 
H. B. Davis, tlie State Fire Marshal of Ohio, 
is res 2 )onsil)le for the following “ Dont’s,” 
w'hich are largely applicahh* to petrol-gas 
lamps, etc., as well as to stoves .— Don’t fill 
the stoA^e’s reservoir while the biinier 
is alight p;^^apoui* of petrol is heavier than 



HANDYMAN’S ENQUIRE WITHIN 


air and will reach the flame, and the flash 
will so frighten the filler that more petrol 
will he spilled and the room instantly 
filled with flame. Don’t fill the cap quite 
full, for petrol expands much more than 
water when it becomes warm, and is likely 
to force open a seam in the reservoir. 
Don’t fail to shut off the burner before 
filling the reservoir, for the fluid leaking 
through it will make a vapour which will 
set on fire anyone strik'ng a match to 
light the stove. Don’t allow too much 
fluid to flow into the burner. Don’t fail 
to close the burner tight when putting 
the fire out. Don’t pour petrol from one 
vessel to another in a room in which there 
is a nak(Hl light, because the invisible 
vapour of ])etrol will be drawn to any near- 
by fire, lamp, candle, or gas jet. Don’t 
fail to watch closely for leaks in reservoir 
or burner, because petrol, being but two- 
thirds as dense as water, will exude through 
a smaller hole. Remember, too, that 
when the leak is small there is no drop 
or damp spot anywh(;re to vshow its exist- 
ence, because tin; petrol vaporises as fast 
as it exudes. Don’t sloj) the j^etrol about 
— it is more da-iigerous than gunpowder ; 
three-fourths of llie accidents occur while 
filling Ihe reservoir. Don’t keep ])etrol iti 
any jug or in a can larger than 2 gallons, 
because then it is difficult to pour out 
the liquid without spilling it. Don’t mix 
the petrol and paraffin cans ; that error 
has cost lives. Don’t leave any petrol 
can open, because currents of air draw 
out the vapour. Don’t use a petrol stove 
unless the bottom and three sides arc 
closed to prevent combustible material 
from reaching the flame, and unless the main 
burner grates are 2 ft. from the floor. ' 
Finally, don’t hunt the source of an odour 
of petrol with a light ; the result of finding 
it is always instantaneous and disastrous. 

Petroleum 

Paraffin (see Paraffin). 

Petroleum Ether (see Naphtha). 

. Petroleum Jelly. — Petroleum jelly may 
be made by melting 1 part of paraflin wax 
in a pan, and stirring in (till nearly cold) 

5 parts of a heavy mineral lubricating oil. 
Ordinary petroleum jolly is made from 


yellow wax and oil ; for a white kind u? 
white wax and a pale-coloured oil. 

Solidified Petroleum. — In the processo 
for preparing the so-called solidified petrr 
leum, the petroleum is not really solidified 
but is emulsified or disseminated throng 
a solid or semi-solid mass. Among th 
many methods proposed are those in whic 
a lime soap of a fatty or resin oil is formed 
and then petroleum oil added to form a gela 
tinous or solid mass. The following ma; 
be taken as examples : (1) 25 parts of linseel 
oil and 25 j^arts of earth-nut oil are heatec 
in a boiler, ^^0 parts of quicklime and j 
little water arc added, and the boiling con 
tinned till the mass is nearly solid, whei 
50 to 100 parts of petroleum oil are addec 
gradually and thoroughly iiujorporated b^ 
stirring. (2) Petroleum oil, 15 parts, ant 
slaked lime, 2 parts, are thoroughly mixec 
and passed through a sieve to rcmovi 
lumps ; 5 parts of resin oil arc then stirrc( 
in, and tlie whole heated and agitated till ii 
is of the consistency of butter. 

Pewter 

Pewter is a greyish -silvery alloy of tir 
and lead, though other metals may fit 
added or may replace the lead. A greatei 
quantity than 20 per cent, of lead giv^s « 
bluish colour to the alloy, wliich is hardened 
by the addition of antimony. Whilst the 
metals are being molted together, the con- 
tc7its of (he crucible are stirred with a strip 
of tin and zinc alloy, or a lump of zinc 
is placed on the surface of the molten 
metal. This “ cleanses ” the alloy ; that 
is, ])revouts the formation of dross. The 
table below gives the proportions and 
ingredients of the principal pewter alloys : — 


XtuiH' nr (.Yttss, .1 «/('- 
nj Ti U'tcr ' liiniiil 


Ordiuai’y 
Better ... 
ditto ... 
ditto .. 
Suporior 
Hurd ... 
Aiken’s ... 
riate 
ditto ... 
Trifle ... 
Ley 


7 

14-.) 

7‘n5 

7-U 

G-9 

7 

17 


Jiis. 
in nth 


3 -io 
2 


Coiqirr iLmd I 2' in Zinc 




18 

82 

4*r> 

— 

SS-5 — 

2 


89 . — 

8*25 

11 

78 2-2j 

— 

— 

80-5 ; -- 

1-88 

— 

90%37 ' — 

3‘57 

— 

i 89-29 — 

3-4;) 


i 8(J-2 — 

2 

— 

1 89 

— 

— 

[83 : — 

— 

20 

80 1 — 
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Pewter is chiefly worked by hammering, 
or the metal is melted and cast into moulds, 
the article being afterwards finished in the 
lathe if its shape admits of such treat- 
ment. It is also “spun” in th ' 1 tli'\ 

Cleaning Pewter Pots. — Immerse the pots 
for two or three hours in hot soda-water 
to remove the dirt ; then scour them to 
render them bright. Pewter can be polished 
with any ordinary metal ])olish. 

Pharaoh’s Serpents {see Python 
Eggs) 

Phonograph {see Graphophone) 
Phosphor Tin {see Tin) 
Phosphorus 

Phosphorus is a jxon-metallie element. 
There are two forms of phosphorus, the 
white and the red ; they have tlie sanui 
eomjxfsitioii, but diflerent properties, and 
the one (;an be converted into the otluu* 
by suitable means. The white ])hosphorus 
must be kept under water, as wlum dry 
it inflames spontaneously in tin* air ; tin*, 
red phosphorus is more stabh', and will not 
^ burn unless a light or fih tion is applied. 
'Pile red phosphorus is us('d in the eom- 
])osition for tipping matches. Phosphorus 
is very poisonous, and also daiigi; ous, 
owing to its inflammability, (bmbinat ions 
of ])hosph()rus— for inslanci', phosplia,t(‘S 
and hypoifiiosphites of soda,, ]K)tash, lime, 
and iron — are, however, of gn'at medicinal 
value, b(‘ing used as nerv^(*'toiiics. The 
phosphates of lime and potash ar(^ also 
essential to l)oth plant and animal life, plios- 
phate of potash being contaim'd in see<ls, 
and phosphate of lime (diistitutitig the 
greater part of the bones of animals. 

Dissolving Phosphorus. —Phos[>horus may 
be dissolved in carbon bisul])hide, but the 
application of such a solution as paint miglit 
be attended with serious results, because, 
on evaporation in the air, the, material often 
spontaneously ignites. To get a luminous 
effect it would be safer to use an oi-dinary 
luminous paint made from calcium sul- 
phide. 

Yellow Stick Phosphorus. — This is trans- 
lucent, yellowish-white in colour, of a waxy 
consistency, and cylindrical in shape, being 
about 11 in. long and in. in diameter. 


The pliosphorns conn's from the manufae,- 
turer in sealed tin cans, each containing 
about fifty sticks immersed in water. 

Picric Acid (see Acid) 

Picture Frames 

Corner Pads for Picture Frames.— Orua- 
menfal corner pads arc moulded to desired 
pattern in woodi'u moulds, similar to a 
Imtter print. The pattern is drawn in out- 
line on the wooden block (end wood), and 
is sunk to dt‘sir(‘d nflief and all details of 
vciiiing, etc., wrouglit with suitable carving 
tools. Then, the making of the jxaths, or 
corner pieces, which are really on la, mental, 
s sim])le. The plastic compo. (s. r ])aTagraph 
0 ) 1 ]). n ) is simply impressed in the mould 
and stu ‘k in ixosition on the pic’ture fra-me, 
th ‘ I sot aside to hanhai prcpa.ratory to 
gilding. Another method hardly so ]>rac- 
-lical - is to use gesso {<c(! that main head- 
ing and also the f)M*a.gra,ph already n'f-rn'd 
t ). This e.ould he laid on with a small 
hnish, and gilt in the usual inaiiticr. 

Green Stain for Picture Frames. — Aniline 
dyes as su’d a.t most druggists’ will do if 
mixed with plenty of hot vinegar. (1 een 
and blue yiidi a usi'fnl tom'. Or ap]>ly hot, 
*J oz. of verdigris, 1, oz. of (-liina him*, and 
1 pt. of vinegar; several coats will he 
reipiireil. M’lies'i water stains have a ten- 
demy to raise tin* grabi. The suhs(‘(|uent 
cutting down with glasspaper will give, 
the white, th'cks oft(*n soai on frames, 
ff this is ol)ject«'d to, (‘olour must he used 
iu the polish or va, uish. Anot her simple 
jilaii wouhi 1)0 to use (‘inerald aud bronze 
grei'ii rnixeil in Imt beer. 

Inserting Glass in Picture Frames. -- 
’When putting glass in jiicture frames, etc., 
iu cold weatln*r, nntke a good allowance for 
ex])ansion all round, and be certajri that the 
glass docs not hind in the rel)ate owing to 
inaccurate eiitti.ig ; otherwise there is a 
big risk of the glass cracking when the room 
gets wa,rm. Carcdi'ss nailing or sprigging 
at the hack may a, Iso prevent expansion of 
the glass, with th(i same result. 

Mitering Compo. or Gilt Frame'. — There 
is usually some difficulty in dressing mitres 
of compo. or gilt framt's when a straight- 
gabbed plane is used. Such mitres should 
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be finished with right and left skew-gabbed of dough. This is used warm, and can h, 

planes. The plane iron, being on the skew, fashioned with the finger and wooden oi 

is always in advance at the top of the metal modelling tools. Gesso paste, alsr 

cut, and, cutting diagonally downwards used for frame ornaments, is very similar 

through the gilt face of the moulding, mix to a stiff paste a teacupful of whitinci 

materially tends to prevent chattering the with water, stir in half a cupful of liquid 

friable surface. glue (rather thin), add half a cupful of resin 

Nailing Picture Frames.~A usual method varnish (resin dissolved in oil), and add als( 
of nailing picture frames is shown in a few drops of carbolic acid. The gessc 
Fig. 491. The faces of the mitres being should be used hot, and should be just thicl< 

glued, the loose side is placed against the enough to drop slowly from the camel- 

fixed one so that the slip during the driving hafr brush. Higher relief is obtained hy 

home of the nails brings the mitres true. successive layers of gesso paste, whicl: 

When cramj)s are used the glue may he should be laid on before the preceding coat 

allowed to dry Ixdore tlic com(‘rs are nailed, has quite set. The petals and leaves arc 



A professional has made u]) frames for Fig. 492. — Boring Nail Hole in 

the trade, some of them as wide as () in.. Picture Moulding, 

with no other boring tool than a pattern- 
maker’s bradawl. When boring for nails, nuxhdled to shape and then prepared foi 
he jdaces the hole as near tlu‘ trout of the gilding. 

moidding as possible, and always bores Picture Frame Making.— In making pic- 
with the face towards liim, keeping tJio ture frames keep the glue as hot as pos* 
hradawl perfectly upright, as shown in* sible, but not too thick. An experienced 
Fig. 492. He does not allow the glue (which worker says that the use of corner cramps 

must be thin and strong) to go farther than is only a waste of time, but each worker 

the dotted line, thus preventing the glue will decide this for himself. After having 

from squeezing out on the fac(i of the stuff mitres true, place the longest 

and spoiling the appearance of the work. length in the vice (a parallel vice is the 

Picture Frame Compo. — A recipe for best, as it is low on the bench, and the 

(ioinpo ” is as follows : 1 lb. resin and 1 pt. end of the mould farthest from the vice 

raw linseed oil* melted together. Boil 2 lb. can be rested on a block, which is a great 

of glue in pt. of water, and when all help when nailing up). Then take one 

are dissolved, put the glue in with the resin short side in the left hand, bore the nail 

aud oil, and while it simmers, slowly stir hole, place on the glue, and put the mitres 

in powdered whiting till of the consistency together flush on the face, with the short 
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)icce {the one with the nail in) about ^ in. 
back to allow for driving. Then drive in 
the nail, and the result should be a perfect 
fit. If not, look to the mitre shoot, for 
there the fault will be found. If the mitre 
is open on the inside or outside, adjust 
the mitre shoot till it makes a peifect 
mitre. Above all, keep the plane irons 
sharp. 

Polishing Oak Picture Mouldings. — Sys- 
tematic handhng in quantities is the chief 
factor in gaining a level bright surface. 
The grain filler may be one of the patent 
wood -grain fillers, or plastcr-of-Paris may 
be used. If a dark colour is desired, the 
tiller is tinted by the addition of burnt 
brown umber; if a light colour is wanted, 
yellow ochre is added. A light or dark 
colour polish may be used. Polish iircparcd 
with bleached (white) sladlac is suitable for 
frames of which the light wood is to show. 
The plaster-of-Paris filling may be simply 
mixed with water or, as is generally the 
case, with Russian tallow kept hot whilst) in 
use. If only a few lengths are to be treated, 
the wliiting and tuips filler generally used 
by french polishers will do. Whatever 
is used must be well nibbed in, and the 
surface of the wood left quite clean. Then 
place several lengths of moulding on the 
bench and well body in, using an old polish 
rubber without rag covering. Should the 
grain have a tendency to rise, use ])umice 
powder freely ; this serves the- double 
purpose of grinding the polish lev(‘] and 
filling the grain. Use glasspapcr as little 
as possible. Having got an even body 
of polish on all the lengths, apply a coat 
of spirit varnish, and s(d, the mouldings 
aside to harden, m(;anwhile ])odying-up 
and varnishing another ])atch. Then re- 
turning to those first taken in hand, start 
to polish again, this time with a rag cover- 
ing to the rubber to prevent the work 
becoming linty. Keep this rubber soft, 
pliable, and always moist, so that it will 
readily adapt itself to the whole of the sur- 
face. HaAdng levelled the varnish, using 
pumice as required, and having filled up 
any apparent open grain, apply another 
coat of varnish, and set aside till next 
day. On taking up the work again, it will 
be found that as the spirit has evaporated 


and the wmod absorbed the polish and 
varnish, the grain is still open to some 
extent, and some mouldings will require 
more polish than others. Body-up again, 
still using a covering to the rubber, until all 
the lengths appear to have an even body of 
polish. The brightness is then generally 
brought up by glaze. This can be bought 
ready made, and as it gives best results 
if kept in st<K*k for some months, this course 
is advised. It can be made by dissolving 
8 oz. of gum benzoin in L ])t. of methylated 
spirit. Home practice is required to gain 
proficiency in using glaze', which is applied 
l)y means of a pad of wadding or velvet 
always in a straight din'ction, and in a room 
fairly hot and fiec from draughts. Varnish 
may be used as a finishing coat if glaze 
is objected to, but it should be first care- 
fully strained, and used ra,ther thin. Also, 
if posvsible, apply it by a brush that will 
spread over the whole width of tlie mould- 
ings to avoid })assing over any portion 
several times. 

Securing Gilt Slips in Picture Frames. — 
The gilt sli])s used in ])icturc frames are 
mitered tog<*-ther in the usual manner ; 
they are tlum laid flat on a thick board 
or bench, the latter ])eing ])erfectly fiat 
and true on the face. One piece is held 
secur<‘. by nx'ans of a Inind-screw ; the 
return piece is brought to th<i mitri', a fine 
hole made with a. l)radawl, and a pin in- 
serted and driven home (.src Fig. 4‘.).'J). 
I’he frame is moved round, and each mitre*, 
is s<*cur(‘d in a similar manner until all 
the mitres are fixed. Ohio is sometimes 
used. When using tin*, hand-screw it is 
advisable to phice (xdweon it and the gilt 
slip a picc<; of felt or cloth to }>rcv(‘nt 
injury. A (pucker way of s(‘(niriug gilt slips 
to picture frame's tliaii that nicommende-d 
above is first to cut the two shortest slips 
to fit iu the frajne, and the otlu'T two just 
long enough to spring into their plac^es. 
By springing tli(*m in thus, they hold to- 
gether without gluing or nailing. Fitting 
them after the glass has bcHui put in makes 
a better tini.sh. 

Picture Hanging: 

Dry walls are essential to the jTT‘(‘S(‘.rva- 
tion of pictures, and contact with any wall 
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may be prevented by screwing the metal 
eyes or rings a few inches down the sides 
of the frame at tlie back, thereby giving 
the picture, when hung, a sloping position 
towards the spectator (>^r.e Figs. 494 aid 
495), and by gluing cork or leather pads 
at the bottom corners. This also allows the 
air to circulate freely round the frame. Oil 
paintings should not be hung where they 
are exposed to the full glare of a hot' sun, 
or they will be cracked and })liatered. A 
glaz(Kl picture should not be hung imme- 
diately opposite a window, as the strong 
light falling directly upon it causes all 
objects in front to be reflected in the glass, 
to the utter olditeration of the picture; at 
the same time a good light is necessary 
both for preserving and seeing pictures. 
Appliances for hanging 2 )ictures are various, 
tlio most common being the ordinary brass- 
headed nail and (‘ord, but an advance 
upon this is the picture nail and wire or 
cord, 'riie ordinary ])icturc nail is shown 
in Fig. 490 ; these nails are provided with 
adjustable ornamental heads of various 
designs in metal ; many have centr(‘S 
of either glass or china, or both ; the head 
lias a thread sunk in the centre at the back, 
and a corres 2 )onding thread is worked on 
the tluck end of the nail or sjake. Before 
driving, this liead is unscrewed, and can^ 
must be taken that the thread is not injured 
on the s])ike when using the hammer. AVIien 
firm, the head ca,n be screwed on again. 
Drill a small hole in the brickw'ork and 
insert a small wooden jdug, if a suitable 
joint cannot be found, and drive the nail 
into this (see Pliigg ng Wal s). Another 
kind of picture nail that is sometimes 
used somewhat resembles a sleeve-link 
in its action ; a. tube at the back of the 
head slides over the thick end of the nail, 
and a snap arrangement joins the two 
togetlu'r. A\lien a. picture is to be sus- 
pended from one of these nails, a joint in 
the brickwork should be found at the 
proposed i)osition by means of a long, thin 
bradawl ; this ifeduces injury to the ])laster 
to a minimum. If the picture is heavy 
the strain on the cord may be relieved by 
driving a nail in the centre at the bottom 
of the frame. Figs. 494 and 495 are back 
and side elevation of a picture so hung. 


When cord is used, linen cord is preferable 
to worsted-covered cord, as the latter is 
not so strong, and is liable to fray and look 
unsightly. The knot should not be tii^d 
to the rings, but between them ; it is then con- 
cealed behind the frame when the picture 
is hung. The advantage of screwing the ring.s 
or eyes that support a frame of any weight, 
down each side at the back is obvious ; 
if scre^ved into the top portion of the mou](l 
the top mitres have to bear the whole 
weight and will be liable to give, whereas 
by the method advocated the entire weight 
will be thrown on to the rings, wdiich should 
have it. There; arc numerous patents 
in the market for lengthening and shorten- 
ing th'‘ cord to raise or lower a picture for 
adjustment. A better and more elaborate 
method of hanging pictures is by means 
of rods and hooks (see Figs. 497 to 500). 
These rods arc hollow metal tubes that 
are supported by bra.ckets iibout every 
2 ft. all round tl>c room ; they are gene- 
rally fixed just below the ceiling cornice, 
and at each angle end in a knob or spike. 
On these rods the hooks arc threaded ])!*(*- 
vious to S(*r(;w'ing on one of the ends, anfl 
over these hook; the cord, w5re, or chain of 
the ]ucture passes. The terminal knobs or 
sj)ik(‘s an; s(‘cured to the ends of the rods 
by means of an iron screw j^rojecting from 
the centre of the neck; this engages with 
tapped holes formed in or. attached to the 
ends of the tubes ; or the ends of the rods 
are plugged wdth wood, and the terminals 
screwed into these. Occasionally the screw- 
threaded pin is attached to the (*nds of the 
tube, and the terminal knobs are s(;rew"(‘d 
on thes(* like the finial knobs on to an iron 
bedstead. Sometimes a j^rojec-ting member 
of a ceiling cornice is used to suspend pictures. 
A moulded false cornice, with projecting 
bead, i.s also frequently made use of ; this is 
known as a j^icture rail, Figs. 501 and 502 
showing a section and elevation of it. The 
hook in this case is of S shape or a double 
hook of cast metal ; the U 2 >iier curve is 
larger than the lower one, to enable it to 
fit on the bead. There arc many varieties 
of these hooks, all claiming precedence in 
security of grij^ on the mould or cornice. 
In public galleries pliable vertical metal 
strips are often used ; these arc screwed 
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to the bottom of the frame at the back, 
and are laced through horizontal strips 
across the back. Holes in the top of the 
vertical strips pass over the nails, or are 
hooked so as to clip horizontal iron fillets 
fastened to the wall; 


the fiieze (if the room has to be papered) 
must be ascertained ; or, if the room is 
already papered, the moulding must be 
kept a suitable distance from the ceiling 
to allow of a frieze or border being added, 
if wanted, in the future. For a room with 



Fig. 494. Fig. 496. 

Figs. 494 and 496 .— Picture 


Hung on the Slant. 



Fig. 497. Fig. 498. 

Figs. 497 and 498 .— Picture Rod 
and Hook. 




_ ~ - 500.—. 

Fig. 606. Front View of 

Figs. 604 and 606 .— Ceiling Curves Rod Bracket. 


and Picture Rails. 



Fig. 49f. Picture Nail. Fig. 499. — Rod Bracket. 
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Fig. 603 .— Side of Room Plugged for Picture Rail. 




Fig. 606. — Room Plan, 
showing where to Fix 
Rail. 


Picture Rail Fixing.— Suitable dimensions 
of picture rail moulding for ordinary sized 
rooms arc 1^ in. by 1 in. I he rail can 
be had in plain wood, for painting after 
fixing, or already tinted with enamel or 
gilt. These latter kinds have the advantage 
of being finished as soon as fixed, but they 
require far more careful work when fixing, 
as the surface chips very easily. Before 
beginning to fix a picture rail, the depth of 


a cornice round, from G in. to 0 in. will be 
about right; otherwise 10 in. or 12 in. 
will not be too deep for rooms from 8 ft. 
to 10 ft. high. Having decided on the 
po.sition of the moulding, near eadi corner 
of the room on one of the longer sides drive 
in a nail, and stretch a line tightly from 
nail to nail, so that the line shows the posi- 
tion of the top of the moulding, and pro- 
ceed to drill holes for plugs about 1 in. below 
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tlie line at intervals of about 18 in., the 
end holes being about a foot from the 
corners. (Instruction on drilling holes in 
walls is given under the main heading, 
“ Plugging Walls.”) Fig. 50:1 shows the 
side of the room with the holes drilled, A 
being the two nails holding the line, and c 
the ])lug holes. The holes are made an 
inch below the line ; the most suitable 
part of the moulding through which to drive 
the nails is the square part. Drive one plug 
into each hole, cutting oil any part that pro- 
jects beyond the surface of the wall, and 
over the centre of each plug make a pencil 
mark, as shown at e (Fig. The same 

procedure can be followed at each of the four 
sides of the room, all th(i plugs being put 
in before any moulding is fixed. When 
drilling the holes for plugs, notice if 
the ceiling or cornice is straight or other- 
wise ; if straight, follow the line as near as 
possible, but if not, some allowance must 
be made. The ceiling may be as shown 
in Fig. 504, round or hollow from corner 
to comer ; in this case the moulding should 
be made to follow the (uirvc to a cert. i in 
extent, taking care not to overdo it, and 
the plugs must be put in accordingly. 
(Jn the other hand, the ceiling may have a 
series of curve's, as shown in Fig. 505 ; in 
such a case, take the iiK'asurements from 
the lowest points, as at f, and put the 
moulding straight, as shown. In fixing 
the moidding, it is important first to con- 
sider where to begin. Fig. 500 shows a 
plan of an ordinary room, with the chimney 
breast at R and the window at s. The doors 
are not shown, as the moulding will run 
over them, and their positions will not 
affect it in the least. The first length to 
fix is that marked o ; this must be nailed 
up as it is, no mitres being wanted at 
either end. But if the room is a fairly 
large one, the length may requiie splicing. 
If so, cut a. mitre on one end, so that a nail 
can be driven through it into a plug ; 
then on another piece of moulding cut the 
mitre the reverse way, when it will lit 
’‘the first one exactly, and can be nailed at 
the joint to the same plug. The next 
length to fix is that marked H. Cut off the 
moulding so that it will fit just easily between 
the two walls at the side of the room. 


Then at the end which has to fit to the 
length G, with a sharp chisel and gouge 
remove whatever may be necessary to fir 
the front face of G. This is called “scrib- 
ing,” and if the wood is cut away carefully, 
this length will fit closely on G, when it 
must be nailed to the plugs. The length 
j is fitted in the same way. First cut 
it off the right length to fit easily between 
the wall and the window architrave, then 
scribe it to H as above, and fix. The 
length K must be fixed next, scribing it to 
G and letting it fit closely to the chinmey 
breast, l must first be scribed to fit k, 
and then held in position and marked at 
the back for the length. The connection 
between L and m fnust be a mitered joint, 
the mark above mentioned being the short 
side of the mitre ; the latter must be cut 
by the saw from the side opposite to that 
at the ends cut for scribing. The mitre 
should also be cut a trifle longer than the 
mark, as tlic chimney breast, as a rule, 
drops off at the ends. After fixing L, fit the 
corresponding (‘iid of M to it, and also mark 
the length and cut the mitre in the same 
way as before ; fix M, and fit and fix N to 
it. These three ])ieces, L, m, and n, should 
all be cut consecutively for the same length 
of moulding to ensure the correct inter- 
section at the mitres. The remaining 
two pieces, o and r, will only require scribing 
and fi.xing in the order named, and the 
job is done. 

Pictures {see also Prints) 

Bruises or Dents in Oil Painting. — If the 
injury is a dent in the canvas, the picture 
should be taken from its fi*ame and care- 
fully dusted both front and back. A sheet 
of clean paper should then be spread on 
the table and the picture placed on this 
face downwards. Another piece of paper 
should then be spread on the back of the 
picture and the bruise smoothed down with 
a warm flat-iron, but not so hot as to en- 
danger the colours or Anmish. After- 
wards the 2 >icture should be left under pres- 
sure for two or three days. Some workers, 
ho\vever, think that it is safer to roll the 
bulge flat with a common black bottle filled 
with hot water than to use the iron. Should 
the canvas be actually burst, it may be 
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jieccssary after smoothing to put a patch 
of new canvas on the back. If so, the space to 
1)e covered should be sprinkled with powdered 
shellac, and the patch ironed with a flat- 
iron warm enough to melt the shellac ; 
this will cause the patch to adhere. After- 
wards, pressure should be applied as before. 
Should the warmth used have caused any 
paper, etc., to stick to the front, it can be 
removed by means of a soft sponge merely 
damped. 

Cleaning Oil Painting. — An old oil -painted 
picture, heavily varnished, and long exposed 
to dirt and smoke, can be cleaned in the 
following way. Mix two-thirds rectified 
spirit of wine and one- third spirit of 
turpentine. Remove the painting from 
its frame and place it flat, face upward. 
Moisten a small wad of clean cotton-wool 
with the mixture (which must bo kept well 
stirred up), and rub it gf^ntly with a circular 
motion over a small piece of the picture. 
Begin at some unimportant part, so as to 
ascertain how much rubbing fhe pictim^ 
will bear, before venturing on the face and 
finer parts. Take groat care in rubbing 
not to disturb the colour as well as the 
varnish and dirt. liook now and then 
at the cotton-wool to mak(* sure there is 
no colour on it, and often change fhe wad 
for a clean one. VV^lien the varnish and 
dirt have been ru])bod up, wash fhe work 
with a clean wad and clean tiups, or with a 
soft vsponge and clean rain-water. Carry 
on these processes over the whole picture. 
The greatest care is required wh(*n rubbing, 
and mor(j so when working over the shadows 
than when over the lights. Re -varnishing, 
when the picture has had time to dry, 
must be done very lightly. A mastic var- 
nish is commonly used. The following 
plan has been recommended : — Mix (say 
in a jam-pot) two-thirds mastic varnish and 
one-third turps, and set in a bowl of boiling 
water. Stir till a vapour rises, then give 
the picture a thin coat of the mixture; 
this, after due intervals, can be repeated 
once or twice if necessary. 

Cleaning Picture Mounts. — There is no 
particular method of cleaning mounts excei)t 
by using bread-crumbs or soft iiidiarubber. 
The most satisfactory way, where possible, 
is to have the picture re-mounted entirely. 

18 * 


A picture that is merely incrusfed with 
dust may be cleaned by laying over it a 
damp cloth for an hour or so and repeating 
the process, using a clean cloth every time 
till all the dirt has been soaked ou’. The 
picture may then be treated with a thin 
coat of mastic varnish. If the picture 
is old and valuable, and it is desired to re- 
move the varnish, those in the trade do so 
by continual rubbing with the fingt'rs, taking 
off the varnish in little crumbs. But this 
is a very long and tedious o])eration. Tur]>en- 
tine, a weak solution of ammonia or alcohol, 
or methylated spirit may be used to soften 
the varnish, whic^h is then carefully rubbed 
oh*. Great care is nec.essa,ry when using 
these solvt'iifs to prevent them attacking 
the })aint. Uav(‘, some water at hand, 
and apply immediiitely tlu', paint seems 
affected. 

Cleaning Unvarnished Pictures. — In clean- 
ing unvarnislied pie.tunss discoloured by 
tli(‘. smoke of iireplaees, Ijimps, tobacco, 
steam, dust, Hies, etc., no solvent must 
be used. Wipe off as much dirt as possible 
by means of a damp (‘hauiois leather, a 
little whiting on tlui leather Ixdng of gn'at 
assistance. If the discolouration is very 
gr(*at a, mixture of tiiiely powdered Bath 
brick and jiumice iiowdcu* in equal propor- 
tions may be applied with the damp leather, 
or the whiting, Bath l)ri(*-k, and pumice 
may he used in combination. Great caution 
is necessary with this friction mtdliod, as it 
is more dangerous than any othoj-. 'The 
canva,s surface, on examination, will bo 
found to consist of a series of elcv.ations 
and depressions, and when jiaint is applied 
it sinks into the lower portions, leaving a 
thinner coat on tlie liigher 2 )arts. Friction, 
thcreiore, naturally takes the paint off these 
raised parts, leaving the threads bjire. 
Again, in pictures ])aintcd on panels the 
grain becomes more prominent with age, 
and will be left bare unless carefully watched. 
In these two instances the restoring by 
colour would bo very tedious. Pictures 
that have dried into the canvas should, 
after being carefully gone over with the 
damp leather, be freshened up with boiled 
linseed oil, carefully wiping all off again 
and polishing the surface with a cjlcaii soft 
silk duster. 
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Cracks in Oil Paintings. — Cracks are most 
likely caused through the use of too much 
“ medium ” in painting ; they might arise, 
however, from several other causes, such 
as varnishing before the work was thor- 
oughly dry, or the placing of quick driers 
over slow ones before the former had be- 
come hard. Hanging the picture in a very 
dry or hot room will tend to increase the 
evil. There is no complete remedy. 

Crease*, in Pictures. — Pictures that have 
been creased by folding may be effectually 
treated by either mounting the print on 
cardboard or by placing on a wooden frame. 
If the latter method is adopted, make a 
deal frame about 1 in. smaller than the 
picture each way, damp the latter thor- 
oughly on the back, paste about half an 
inch of the back of the margin all round, 
and, having placed the picture on the 
stretcher, press down tlie edges so that they 
adhere to the sides of the frame. When 
dry, the print will be perfectly smooth ; 
it may cither be cut from the stretcher and 
framed, or framed and glazed without 
removing from its support ; the course 
adopted must depend oxx the amount of 
rebate on the ni )uldiiig. 

Mounting Picture to Imitate Oil Paint- 
ing. — Make a stout deal frame and stretch 
the front with unbleached calico, tacking 
the latter with tin-tacks, and taking care 
that all folds and wrinkles arc pulled out. 
Now, turn the picture face downwards on a 
newspaper, and, having trimmed to the size 
of the stretcher, damp the back with water. 
The sponge should be passed over several 
times until all curl is removed. When 
the water has soaked in well, coat the back 
witli strong paste ; then drop the stretcher 
down and rub well with a dry cloth on the 
back of the canvas. The picture should 
be well rubbed down at the edges of tlie 
stretcher, as a good hold must l)c scrured 
there. If the edges arc inclined to curl, 
put the stretched work face down on a clean 
table and place weights on top. Best 
quality paper varnish is generally used 
for tins work. Of course, previous to var- 
nishing, the picture must be coated with size 
and aUowed to dry. 

Mounting Pictures to Prevent Curling. — 
For this purpose it is necessary to paste the 


back of the picture evenly all over, and 
when laid down upon the mount to rub it 
down with the hand and then with a flat 
stick or paper-knife, having interposed a sheet 
of clean paper. Place a board on top (keep- 
ing the paper in position), put weights on the 
board and leave for a few hours. Another 
method : If tw > strips of paper are pasted 
at the back of the mounts diagonally, from 
comer to corner (crossing in the middle), 
at the time the pictures are mounted, it 
will prevent them curling. Damping the 
backs of pictures that have* curled will 
sometimes bring them flat again. 

Oleograph. — The term oleograph is gene- 
rally applied to pictures in oil colours, pro- 
duced by a similar process to that of litho- 
graphic printing. Sizing and varnishing 
these pictures tends to preserve them, as they 
can be rej^eatedly cleaned when necessary, 
but they require to be carefully treated. 
The size used is of the clearest quality — 
gilder’s parchment size is the best ; a small 
quantity melted in double the amount 
of boiling water is sufficiently strong. A 
vspecial varnish called “ picture varnish ” 
can be obtained, but coj^al or French oil 
varnish can be used. 

Oleograph, Cleaning. — Jjay the oleograph 
face downward on the table with a piece 
of clean muslin beneath. With a soft 
hat-brush go regularly over the back of the 
oleograph, taking the strokes one way only 
so as to avoid creases. Shake all dust from 
the muslin, lay the print on it back down- 
ward, and having cleaned the brush by 
rubbing it on a piece of clean muslin, repeat 
the brushing on the face. The surface ca7i 
then be further cleaned with stale bread- 
crumbs worked about under a flat piece of 
wood. 

Oleograph, Removing Mildew from. — 
There is always a difficulty in completely 
removing stains of any kind from paper. 
The mildew or yellow stain (which is really 
the ageing of the paper) may be removed 
by a solution of chloride of lime. Make 
this by placing a pennyworth of chloride of 
lime in a bottle and adding about J pt. 
of Water. It will be best to apply this 
solution over the entire surface with a 
flat camel-hair brush while the picture is 
lying flat upon the table. If the stains 
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disappear it should be blotted off, and after- 
wards washed with water, using the brush 
in the same manner. It is not advisable to 
rub or apply the solution in patches. There 
are many other chemicals used for this 
purpose, but they have all the same effect, 
and the one given will produce as good a 
result as any of the others. If one appli- 
cation does not remove the stains, the 
process may be repeated, but if the stains are 
of long standing they will not be completely 
removed by any process. A much better 
method, and one taking less time, would 
be to cut away the white margins and mount 
the pictures on tliin white cardboard. 
Paper varnish and paper size can be pro- 
cured from any oilman. The pictures 
must be first sized and afterwards var- 
nished. Two good flat brushes will be 
required. The size is used hot, and is put 
on with the brush, working quickly first 
from left to right and then up and down 
lightly, to make it as flat as possible. The 
picture is then hung iq) to dry; if laid out 
flat it will dry in pools. When it is dry 
it should be varnished. The varnish is 
applied in the same manner, but the move- 
ment of the brush must be slower, as the 
varnish is thicker and does not run so 
readily from the brush. Care must be 
taken to avoid streaks. The picture is now 
hung up to dry or laid out flat. Another 
method : The pictures must be taken out 
of the frames and tacked on a flat board near 
a fire. After they have dried for a time, 
wipe them very gently with a soft silk rag ; 
if any of the varnish has been disturbed, it 
must be touched up with a camel-hair 
brush and best white paper varnish. 

Oleograph, Removing Varnish from. — 
Unsatisfactory varnishing may suggest the 
removal of the varnish and the application 
of a new coat. If the varnish is thoroughly 
hard, the surface may be rubbed down 
with fine pumice powder ; and then, in 
grder to remove any scratches, rub down 
wdth whiting that has been sifted through 
muslin. Finally, wipe over the surface 
very lightly with a pad of cotton-wool 
wrapped in soft rag, and moistened with 
spirit of wine. In re-varnishing, the var- 
nish should be thinned down to such an 
extent that a very thin coat can be given, 


and the coat can be repeated if necessary. 
Great care will be needed throughout the 
work. 

Re-mounting Picture. — If the picture is 
simply glued on top of the mount, it could be 
left on as at present, placiiig over it a 
new cut-out bevel-edged mount, letting the 
bevel edge lap over the picture J in. all 
round. If, however, it is wished to remove 
the old mount, lay it on a wet surface, such 
as a large sheet of glass or a table top, 
and let the moisture soak through the 
mount till the glue or gum is softened, 
then insert a thin-bladed table knife between 
the picture and the mount, and very gently 
prise off the picture. By going very care- 
fully and gradually all round the edges, 
there will be little fear of tearing the paper. 

Pincers 

Pincers are very useful tools for extract- 
ing and beheading nails. They arc all of 
much the same shape, with variations in 
the handles. Lancashire pincers have a 
cone and claw at the (uids of the handles, 
and Tower pincers have a ball and cone. 

Pipeclay 

Pipeclays are very fimj pottery clays, 
rich in silica, and are found in Dorset- 
shire, Cornwall, and ’ Devon. They are 
mixed to a plastic mass with water, moulded, 
and then burnt in a kiln. It is the burn- 
ing which hardens the clay. 

Bleaching Pipeclay. — Very likely it would 
be possible to bleach pipeclay by employing 
hydrochloric acid. Dilute 1 pt. of strong 
hydrochloric acid with 0 pt. of water ; 
place it in an earthenware jar in a pan 
of water. Put the pan on to boil, and stir 
the pipeclay into the acid. After about 
an hour’s luiating, throw the pipe lay on' to 
a filter-cloth and wash it well with water ; 
then dry in the oven. At any rate, this 
treatment will improve the colour. 

Hardening Pipeclay. — If mixed with water 
and then pressed, pipeclay will be hard 
enough for most purposes. To make it 
more like hlacklead in feel and properties, 
mix it with soap water instead of wat(;r alone. 
For this purpose, boil 1 lb. of white curd 
or yellow bar soap with 1 gal. of water, and 
mix while it is warm. 
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Pipes 

Cement for Pipe Joints. — Red-lead putty 
is commonly used for this purpose. A 
cement for pipe joints, said to be as good as 
and one-tenth the cost of red-lead putty, 
is made by mixing ordinary pine tar and 
dry oxide of iron. It does not dry so 
quickly as red-lead, but adheres well under 
pressure. 

Lead Pipes, Tinning (.see Tinning). 

Leaky Pipes. — When a leak appears at 
a socket of a wrought-iron pipe, consider, 
first, whether it will “ pick up,” which 
means stop itself by rusting up ; secondly, 
whetlier the leak can be caulked up with a 
chisel; thirdly (and most usually), whether 
by screwing up the length of pipe, or the 
socket, the leaks can l)c stopped without 
starting another one further back. This 
can always be done successfully if there 
is a connector or union conveniently situated. 
Lastly, it may be necessary to take out 
the length of pipe and socket and rc-makc 
the joint soundly. This latter is a last 
resource, as it entails emj)tying the ap- 
paratus, whi(di the other metliods do not. A 
leak in a wrought-ii*o]i fitting can be sto 2 )ped 
by caulking the metal with a round-nose 
(jaulking iron, or if the break is relatively 
larg(‘ a small piecHi of soft solder can be 
driven in ; this latter method is also appli- 
(%‘il)le to leaks in wrought-iron storage 
tanks. ’Femporarily to stop a h‘aky i)ipe, 
either of iron or of lead, a strip of india- 
rubber can be forced into the aperture, 
and held in position by clamps drawn 
together by bolts. 

Lime Deposit in Pipes. — It would be pos- 
sible for hot-water j^ip^'s to become so 
furred up with lime as to be unsafe, but 
whenever the lime deposits become thick 
enough to reduce the bore in the pipe to 
about i in. or J in. (according to the power 
of the boiler), the noise produced becomes 
unbearable, with the result that a work- 
man is called in to remedy the trouble. 
'The noise always occurs, otherwise furred 
pipes would be a prolific source of danger. 
There is no fluid or composition that will 
do more than turn the incrusted lime de- 
posit into a soft or loose state, ready to 
be cleaned off; this is sufficient in boilers, 


but pipes, tees, and connections would 
have to be made to admit of a scraping 
tool being inserted. If this provision can 
be carried out, there is no reason why tin* 
pipes should not be cleared periodically. 
The material used is generally tannate of 
soda, but many firms sell special composi- 
tions. However, there is, it is feared, 
no practical way of removing lime deposit 
from iron pipes, and with boilers all that 
can be done is to open them and chip out 
the lime with a chisel. It has been stated 
that making the pipes red-hot and ham- 
mering them will loosen the scale, but to 
do this they must be taken out, and in the 
end new clean pipes would cost no more. 
There are “ boiler fluids ” sold which, when 
boiled up in the boilers and pijies, soften the 
deposit, but do not remove it ; it must lie 
scraped out. The only practical recourse is 
to put new pipes in, and the larger they arc 
flic longer they will go without renewing. 

Pipe Coverings.— The following is the 
method of coating steam and hot-water 
pipes wilh asbestos preparations. Mix the 
asbestos m(‘al in a tub holding about 
half a bushel, and add water until the 
mixture is as thick as mortar. Having 
made the })ip(*s to be covered about as waim 
as the naked hand can stand, take the mix- 
fure in both hands, rub the pipes over 
with it very thinly, and let it dry. Great 
care must be taken not to overheat th('- 
pipes when coating them, and the composi- 
tion should be allowed to dry gradually. 
The next coat should be about in. thick, 
and should be left as rough as possible 
by sticking the ends of the fingers into the 
surface wlien wet. The third coat should 
be added in about 2-ft. lengths, and should 
be finished off smooth with a small straight- 
edge about 1 ft. long by 2 in. wide by | in. 
thick, having sharp edges slightly rounded 
off. The straightedge should be kept con- 
stantly damp when in use by dii)ping 
it in wafer. When the last coat is thor- 
oughly dry, wash over with thin wheat- 
flour paste ; and when again dry, paint or 
tar . as preferred. To stand very rough 
usage, canvas saturated with wheat-flour 
paste should be laid on prior to painting. 
The compositions used in Great Britain 
for covering steam -pipes and boilers are 
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mostly the subjects of patents, but it is not 
a difficult matter to devise something that 
will answer the purpose. Air confined 
round the source of heat is a very good non- 
conductor of heat, and any material that 
is full of air cells is a very good covering 
for steam-pipes. Hair-felt is an example 
of a good covering, because it is full of air 
cells, and if the felt is afterwards well 
wrapped up or plastered over with an 
impermeable outer skin, the result is still 
better. Hair-felt, of course, is not a com- 
position, but the example serves to show 
Ihe kind of covering that is wanted. The 
materials that figure in compositions arci 
cork in coarse powder, chopped hair, hay, 
cocoanut fibre, vsawdust, and other mate- 
rials of a like nature that, when ap])li(‘d to 
the pipe, will retain a large quantity of 
imprisoned air. Fireclay, as well' as ordi- 
nary clay, is used as the cementing material ; 
a little plaster-of-Paris or Keene’s cement 
is helpful, but Portland cement is not good. 
Only cheap and common substances need be 
used, and a thickness of 1 in. ought to be 
sufficient. It is advisa]>Ie, before applying 
the bulk of the mixture, to nil) some of 
it on the pipe and let it dry, so as to form 
a key. The composition should, as a rule, 
be applied when the pipe is hot. 

Pipe Coverings : Care in Winter, — The 
wrapping-up of pipes for the winter should 
not be neglected. All pi})es inside tlui 
house, and as many pi])es outside as can 
])e got at, should be covenal. A good 
material is floor-felt cut up into strips about 
2 in, wide, and wound round and round the 
pipes from where they spring out of the 
cistern to where they come through into 
the rooms ])elow. Tie at intervals of about 
b in. with string, and finish up by winding 
round strips of strong browji paper tied 
as before. When there is a join, tie on 
each side of it to prevent the stuff from 
slipping, and make sure that the stuff is 
fast at the cistern end. Outsidq pipes, 
where they can be got at, should be fnaited 
to several coatings of thick brown paper 
put on with shellac, and fastened at intervals 
with fine wire. Three layers of brown 
paper are almost equal to one of felt if 
cemented on in this way, and if a final 
coat of paint is given the pipes will not 


look unsightly, and will be very unlikely 
to burst, even with a severe frost, for paper 
is a good heat-insulator. 

Pipe Coverings : Use of Unslaked Lime. 
— For protecting water-pipes from freezing, 
the means generally employed is to use 
coatings, such as straw, cork, and oakum, 
which are non-conductors of heat. There 
are, however, move effective agents, also 
of use in thawing frozen pipes. The pipes 
are lirst covered with a thin laym' of straw, 
sawdust, or tanhark. Fiecos of unslaked 
lime as large as the fist are then packed 
around them, and ('iivelojied in another 
layer of some, non-eondiicting material, 
and tlie. whole is Indd lirmly together by 
means of a wrapjiing of coarse linen, ddie 
iirst layer is for the ]iurpose of ])rotecting 
the ])i})es from the action of the fresh lime, 
which would cause the metal to rust. The 
lime draws moisture, from tlH‘ air and the 
materials surrounding it, a,Jid is made 
warm by means of the chemical ri'action. 
The outer cov(M*ing allows only a, small 
amount of atm()s])heri(; air to pass through, 
so that tlie lime liocomos slaked only very 
slowly, thus kei'ping up the tiunperat un^ 
during an (uitin^ winter. This method, with 
slight variations, can be applied to the 
thawing out of frozen pi])(‘s ; somewhiit 
more lime is jiaeked round tin', ]>ipes, and 
the water is poured over it; then the heat 
gcuieratcd will melt the ic(‘ in th(^ pi])cs. 
The ground in winter can also 1 h‘ tli:i.W(‘d 
out in this way, when it is devsin'd to lilt 
leaving stones without- bn'aking them. 

Preventing Frost-bursts of Water-pipes. 
- -Water at tlie teinperatun*. of on the. 
Fa]irenh(‘it scale, or 1 on tlu^ (Vntigra<h‘. 
scale, is at what is called its “ ma,ximiun 
density.” By this term is im'ant that 
a volume of water at the above tempera- 
Innj occupies less space than it dot's at any 
other temperature; in otht'.r words, watt'.r 
in ])assing eitht'r above or below this point 
ex 2 )ands. In cooling down from oT F. 
(maximum density) to F. (frt'czing 

point), tliis expulsion is equal to about 
onc-nintli of tlic volumt^. Thus a 
body of water tliat at F. measured 
D gal., will at .*>2"’’ F. bt^ equal to about 
10 gal. The force exerted in this proct'ss 
of expansion is so great that a strong iron 
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bottle filled with water that was afterwards 
frozen has been burst into fragments. The 
bursting of water-pipes during frosty* weather 
takes place during this expansion, and 




Figs. 507 and 508 .— Arrangements for Shutting 
OfiF Water and Emptying Pipes. 

Fig. 609 . — W.C. Flushing Cistern fixed to Wall of 
Next Room. 

not, as is often supposed, during the thaw. 
This popular error is due to the fact that, 
the water solidifying into ice at the moment 
the fracture takes place, the burst is gene- 
rally not noticed until it is betrayed by 
the water spurting out when the thaw sets 
in. To illustrate what occurs, a glass 


bottle should be filled with water, secureh 
corked, and placed out of doors during 
frosty weather. When the contents havi* 
been completely frozen, the bottle will lx* 
found to be fractured, and on examining 
the fracture it will be found that ice pro- 
trudes from it, clearly showing that the 
fracture took place when the water was in 
a liquid state. In like manner, ice can be 
seen projecting from burst pipes if the\' 
are examined before the thaw sets in : 
and water has even been known to run 
down the pipe a short distance before 
becoming solidified. There are several ways 
of guarding against frost-burst, and dif- 
ferent methods have to be resorted to 
under the various conditions that arise in 
connection with the position of the pipes. 
The primary object in all cases, however, 
is to protect the pipes with good non-con- 
ducting materials, so that their temperature 
may not be lowered to freezing point. 
The materials used for this are many, hair- 
felt being perhaps the one that is mostly 
employed. It can be obtained in strips 
ami sheets of various widths, which can 
be easily wound round the pipe. The only 
objection to the use of this material is that 
it is liable to harbour moth, etc. To ob- 
viate this, silicate cotton or slag-wool 
may' be used. This also can be obtained 
in strips of convenient width. Sawdust 
(wood) is also often used, but the objection 
to it is that it has to be kept in position with 
casings. The cisterns should be protecteil 
by^ being fixed in a proper cistern room, well 
warmed, lighted, and ventilated, and not 
fixed close under the slates where the cold 
winds have easy access to them. They 
should also be cased in with slag-wool, 
and fitted with a dust-proof cover. The 
pipes inside the house should be fixed on an 
internal wall. Where, however, they are 
necessarily fixed on external walls, the pipes 
should be carried on a board, to prevent loss 
of heat by radiation. They should also be 
arranged so that the supply’ can be shut off 
at night, and the water drawn out, lea\dng 
theip empty'. How this can be arranged 
as regards the down services is shown in Fig. 
507. A stopcock a should be first fixed 
as close to t^e cistern as possible, to shut 
off the supply' of water. To empty the 




HANDYMAN’S ENQUIRE WITHIN 


423 


services, an airpipe must be fixed as 
shown at b, allowing atmospheric pres- 
sure to be exerted on their contents. If 
this airpipe is not fixed, it will be im- 
possible to empty the pipes. To empty 
the rising main, an arrangement as shown 
at Fig. 508 may be adopted. The stopco(‘k 
for shutting down the supply is indicated 
at c. The branch and bibcoc.k, as shown 
at D, are tor t'cie purpose of drawing the 
water out of the main after the stopcock 
c is closed. It is obvious that if this branch 
is not fixed, the main will not be emptied. 
The object of the second branch and bib- 
cock (shown at e) is that in the event 
of the cock c being closed for repairs, etc., 
water can still be obtained when required. 
The pipes run outside should be kept at 
least 2 ft. 0 in. Ix'low the surface of the 
ground, to ensure their protection during 
liard weather. If, however, they have 
to be kept near the surface (as in the casii 
of rocky . groiuid), they slioul 1 Ixi llxcnl 
in a wooden trough, which is filled up with 
pitch or slag-wool. Stand -xripes should 
l)e wound rouml either with liair-felt or 
slag-wool, and a water-tight casing fitted 
to them. In garden suf)plies, a sto])cock 
is generally placed beneath the ground, 
a small brick chamber, covered with a 
stone, giving access to it. A small bib- 
cock must be soldered into the pipe, as 
close to the stopcock as ])Ossible, to drain 
the pipes when the siqiply is shut down. 
The chamber should be filled with slag- 
wool to prevent the pixrc bc‘coming frozem 
on the inlet side of the stopeexk. The fol- 
lowing simple xrrccciutions rc'garding water- 
closets erected at the rear of dwadling- 
houses should be ol)served : (a) Keep 

the door closed to |)rotect the water-wast(‘. 
preventer and fittings from the wind ; ‘ (b) 
cover the water- waste preventer with straw, 
or old sacking padded with hay or saw'- 
dust, and bind hay-bands or straw round 
the pipes ; (c) throw a large handful of 

common salt into the closet basin every 
night, which wdll have the effect of lower- 
ing the freezing point of the water in the 
closet trap by 18® F. Many house's are 
built with the back kitchen or scullery wall 
forming the division wall between that room 
and the outside water-closet. In such 


cases the flushing cistern (water-waste pre- 
venter), with its supply i>ipe, might be fixed 
on the wall inside the scullery with advan- 
tage (see Fig. 50!)) ; and in addition, the 
supply pipe to tlie cistern could be provided 
with a high-])rcssure frost cock — that is, 
a combined stop {ind draw-off tap — which 
should be screwed down, and the draw-off 
tap of tire cistc'iu snj.)ply pij>e opened every 
night, so tliat the x>ipc could be cmptio(f, 
the cistern itself being emptied l>y ])ulling 
tlie chain. Water companies will not 
jrermit tlu^ fixing of an ordinary di-aw-off 
cock on th(' supply ])ipe of a wa,ter-closet, 
but some comfraaiics sanction a combined 
stopcock and draw-otf cock (such as White- 
side’s frost cock), so contrived as to pic- 
vent any undue waste or imx)r()por drawing- 
off of water. 

Rust-choked Pipes.- -1’ he circulating pipi's 
of a water jacket to the cyliiidi'r of a gas 
engine are found to rust very ra])idly, atrd 
become choked. The use of coppi'r ])i])e 
or AValker’s tiri-liiu'd iron ])i})o would be a 
remedy ; but to clear the (*xisting ])i])cs, 
lime in solution must be used. Slaked lime 
is not soluble when simply stirred in w.ater, 
and lime water sliould be obta,iu<*d from a 
clu'mist. 1’his might be used for a wei'k 
or two, in wliicli time a thin ejuu-usbul lime 
deposit would a])pear oji the surfa,ces, and 
this should sto]> the rusting. An arlilicial 
incrustation can ho, madfi ])y running a 
thick solution of liirui white through tlie 
pipes, allowing it to dry tlioroughly before 
letting the water in again. This is oft(‘U 
successful, though it caimot be so (dfective 
as a natural deposit. 

Rust Joints for Pipes. The pro]>()rtions 
for rust joints are SO ]>ar1s iron borings, 2 
Xmrts flowers of sulj)hur, and 1 part sal- 
ammoniac. general practice is. to 

fill the joint two-thirds full of yarn, soundly 
caulked in, tlnni to fill the remaining third 
with the boViugs cememt. The latter, 
when set liard, holds the yarn in place 
firmly. 

Soldering Lead Pipes with Water in 
Them. — It is impossible to solder lead 
piX)es whilst the water is in them. If, how- 
ever, the water is not under any great 
j)ressure, a temporary “ stop-back ” can 
be inserted to hold the water back until 
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tlio soldering lias been done. The stop-back 
can be a piece of well-kneaded clay, the 
crumbs of a piece of new bread, or a piece 
of dough made with very little water. 
To insert the stop -back it is necessary to 
sever the pipe. The clay is, or the bread- 
ciumlis ar<*, then crammed into the end 
from which the water is flowing, and should 
be pushed in for a distance of 8 in. or 10 in. 
from the end of the pipe. If the stop- 
back IS too near the end of the ])ipe it will 
chill the solder and also be baked so hard 
that a c.oiisiderable time will elapse before 
the water will soak through and wash it 
away. Six, eight, or ten inches of the pi])e 
may have to be filled with the clay, or 
the bread, according to the water pressure 
that is to be resist(*d. In sonui cases it is 
necessary to make a pin-hole in the pipe, 
on the joint side of the stoji-back, through 
which a piece of thin wire can be pushed 
to make a hole through the clay so that 
water may How through and thus start a 
br(‘ak-iip of the material. 

Sweating of Cold-water Pipes. — In all 
warm or hot rooms ((‘xc(‘pt drying rooms) 
the heated air carries sunicient moisture 
to cause condensed water to show itself 
on any permanently cold surface. Tlu^ 
remedy is to iut(‘r])ose something in the 
nature of a non-condu<!tor of heat between 
the pipe and the air, by wrapping the 
pipe with hair-felt, or covering it with a 
wood case, this case being packed with 
hair or sawdust. An ingenious plan is 
adopted on some of the passenger vessels 
running between England and the Con- 
tinent. The iron joists supporting the deck 
appear across tlie ceilings of the saloons 
and cabins, and if left bare condensed 
water would collect on these and drip from 
them. They are, therefore, given a coat 
of granulatetl cork, which quite stojis 
the trouble. The cork is in grains about 
in. to ‘J in. in size. Apparently, the 
ironwork is thickly varnished, and the 
cork Hung on to the sticky surface ; and 
when all is dry, the surface of the cork 

given a thin coat of wliitc paint. 

Tar-painted Pipes. — One way of re- 
moving smell from pipes painted with tar 
(assuming the pipes to be part of a glass- 
house heating system) is to clear out all 


the plants for a short time, open all thr 
windows, and fire up well so as to get rid 
of all the volatile material from the tai-. 
If this cannot be done, then it will b<* 
best to treat the pq^cs cold with benzene. 
It will be most advantageous to have the 
houses clear while this is being done, and 
keep all lights away so as to avoid any 
possibility of fire. Place some benzene 
in a pail and with this brush the pipes, 
allowing the excess benzene to fall into 
another bucket. After brushing, wipe the 
pipes clean with a cloth dif)pcd in bcnzenc‘. 
Jn this manner remove all the tar from 
the pipes, and 02 )en all the windows ; 
next morning fire up, and in a short tinu' 
the houses will be clear of fumes. A suit- 
able wash for the pipes is slaked lime ; 
or, if it is desired to have them black, 
use blackl(‘ad mixed with a very little gold 
size and suflicient turpentine to make it fluid. 

Pipes, Tobacco (see Tobacco) 
Pitch 

Pitch is used extensively. It is obtained 
by heating tar luitii its volatile elements 
have bemi e.Ypcllod. The distillation of 
turpentine also produces a kind of pitch. 
Burgundy or white pitch is a resin which 
flows from cuts made in the back of the 
Norway sjiruce and other conifers. Canada, 
l^itch is obtained from the hemlock spruce 
fir. Swedish pitcli is produced by heat- 
ing Sto(*kholm tar (obtained during the 
manufacture of charcoal from pine-wood) 
until the liquid volatile portions have dis- 
tilled over. Some kinds of pitch are mix- 
tures, such, for instance, as chasers’ and 
repousse workers’ pitch made by mixing 
1 i)art of beeswax with 2 parts of resin 
and softening, as required, with sweet oil ; 
there arc other recipes. 

Planes 

TJiese tools are used for smoothing 
wood wdiich has been sawn to approximate 
size. A plane is essentially a chisel fixed 
in a wood block. The plane shown in 
Pig." 510 has been purposely cut away to 
show its construction : a is called the 
stock and is of wood, b is a wooden wedges 
o is the cutting iron (actually of steel), 
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0 is the back iron to give rigidity to the 
cutting iron ^nd to prevent chattering, 
F is the screw and nut which fasten the 
two irons together ; then there is the mouth 
clearly shown through which the shavings 
])ass upwards and out. The jack plane 
is a long plane which is used on the sawn 
wood. Its parts are as already des(;ribed, 
with the addition of a handle, called the 
toat. A still longer plane is the trying 
plane (actually truing plane) used for 
obtaining true surfaces on long lengths of 
stuff. The smoothing plane is a small 
tool agreeing with the one illustrated by 
Fig. 5i(), already described. There is a 
great variety of planes, some being of iron, 
some of wood with iron soles ; then there is a 
large class of planes with peculiarly shaped 
irons for producing moulds and beads 
on the work. The rebate plane cuts a 
square recess on the edge of work. Full 
descriptions of these tools will be found in 
“Woodworking,” a comprehensive volume 
produced under the direction of the editor 
of this book. ’Fhe handyman is not likely 
to be possessed of more than one or two 
planes, and undoubtedly the two best 
adapted to his purpose are the jack plane 
and the smoothing plane. Others he can 
select as opportunity oc(;urs, and as his 
skill in woodworking grows, but for the 
ordinary rough car})entry woi’k of the 
household the two planes mentioned will 
be all-sufHcient. As in these days it is 
so easy to obtain wood already steam- 
planed to a fairly good finish, the handy- 
man can easily dispense with tli(‘se tools, 
except for trimming up the sawn ends of 
work. 

Avoiding Hammer Marks on Planes. — - 
To avoid hammer marks on planes, caused 
by striking the upper part near the front 
end to loosen the wedge, the “ Bazaar ” 
suggests boring a hole of about £ in. or 

1 in. in diameter and about 1^ in. deep, 
and 11 in. from the end of the plane. A 
hardwood plug is turned to fit tightly into 
the hole, the plug being long enough when 
driven in for its end to stand about £ in. 
above the surface ; this end is slightly 
rounded to prevent its edges from splitting 
under the impact of the hammer blows, 
which should always be delivered on this 


plug, instead of on the body of the plane; 
The plug should be inserted when the plane 
is now, and before it is used at all, because 
the first few hammer marks show very 
plainly ; and it spoils the appearance 
of a plane, to preserve these permanently 
by inserting a plug to hammer on after the 
surface has already been bruised. 

Cleaning Planes. —To kee]) plant's clean 
and sinootb in appearance the grain must 
be filled. Clean off tlie surface with a 
steel scraper and lint' glasspaper, rubbing 



Fig. 510. — Diagram, showing Principle of 
Plane. 


along rather fhan across the grain. Rub 
with linseetl oil s[)aringly on a doan rag. 
With a wadding or llaniiel rub with Irench 
polish, the rubber bt'ing fri*(‘ly wt'Itt'd at 
first, but moist only afterwards. The 
porous surface t>f flic wootl will stxm bct;ome 
smooth, and imusture and dirt will -be 
less likely to stick. Work until all the 
oil has been iibsorbod anti a slight ])olish 
a])i)ears. 

Plaster Ca.sting 

Making Cast from Clay Model.- -As clay 
models can rarely b<*, j)reserved, it is usual 
to ca.st them in plaster-of- Paris liy the 
“ waste-moulding ” proc.t'ss. By this pro- 
cess, the model is eneruste.d with plaster 
to form a mould, the clay is removed, and 
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the mould is, instead, filled with plaster. 
Afterwards the mould is broken away and 
destroyed, hence the name. Plaster-ol- 
Paris is sold in three qualities — superfine, 
fine, and coarse. The first is little used 
excjept for facing delicate work — such as 
small medallions ; the second is used for 
facing both moulds and casts in ordinary 
work ; of the last most of the thickness of 
the moulds is made, as well as the unseen 
parts of the casts themselves. The jilaster 
is sprinkled with the hands into a vessel 
partly filled with water. Hard lumps 
are by this means detected and may be 
thrown aside, and, as tlie plaster is allowed 
to sink gradually, but few air bubbles are 
formed. When, instead of sinking, it begins 
to stand in heaps above the water, no more 
should be sprinkled in. Plaster only sets 
properly when mixed with a certain quan- 
tity of water, and l)y the above-described 
method it can be seen when the right 
proportions have been readied. The mix- 
ture is then well stirred together. For 
casting on a large scale, a pail will be 
most convenient to use ; for smaller work, 
a basin. A spoon is put into the latter, and, 
by giving a circular motion to its bowl, 
without bringing it above the surfai^e, 
the fluid is made to boil up. In a pail the 
naked arm and hand should be used instead 
of the spoon. Any scum and air bubbles 
which may arise to the surface are skimmed 
oil*. All this should be done briskly, though 
not hurriedly, or the plaster, if fresh, may 
set before it can be used. The ordinary 
practice is to make a waste mould in two 
distinct shells or layers, known as the 
inner and outer moulds, and it is desirable 
that the inner one should be coloured. 
What colouring • imitter is used is imma- 
terial ; ochre is often used, so also is common 
black ink, which slightly hardens the plaster. 
A mere tinge only is required — indeed, a 
deep shade might stain and injure the 
whiteness of the cast. The necessary 
quantity of water should be coloured 
before work is. begun and poured into a 
second vessel to free it from sediment. 
Let it be presumed that a model of the 
ornamental keystone of an arch is to be 
cast. This is a simple affair, as the mould 
can be ;nade in one piece only, whereas 


some models have to be moulded in two 
or more pieces. It is prepared by blowing 
water over in a fine spray, so as to im- 
prove the surface and cause the liquid 
plaster to flow more freely over it. Enough 
water to form pools in the hollows should 
not be put on, or the plaster will be softened 
and the mould made rotten in those places. 
A basin of coloured plaster being mixed 
of the consistency of cream, it is flung 
with the s 2 )oon or hand over the model, 
and forced into every hole and cranny ; 
bellows are used for blowing it where it 
cannot be sent without them. Every 
j)art of the clay has to be covered to a 
depth of, say, J in. Wliile this inner 
shell of plaster is setting — which it should 
do in a few minutes— a mixture is made 
of clay and water as thick as puddle, and 
brushed over it. This film of clay is to 
prevent the outer mould from adhering 
too closely to the inner one. Fine plaster 
should be used in constructing the inner 
mould, l)ut for the outer one coarse will 
sulTice. This is mixed and flung over the 
inner shell in the same manner as before. 
It is usual to strengthen the outer mould 
with rods of iron so as to save plaster, 
and also to ki^ep the mould from warp- 
ing, which it is liable to do when it be- 
comes heated in setting. Those who do 
much of this work keep by them a number 
of bars varying in length and thickness, 
and bent in different ways ; but any odd 
jiieces of iron will answer the 2 >urpose. 
When the outer mould is, say, ^ in. thick, 
the irons are laid upon it in such a way 
as will most add to its strength, and they 
arc then embedded by pouring on more 
23laster. The mould altogether should not 
be less than J in. thick. Plain, not coloured, 
water is used for mixing the jih^ster for 
the outer mould. Whenever a vessel has 
been emj^tied, it should be rinsed out 
before more plaster is mixed in it. In 
half an hour the mould will have set, and 
the clay can be removed from within it. 
When a model is moderately flat, and has 
not many undercuttings, the whole may 
be extracted in a single lump. This is 
done rather by persuasion than by fo.ee. 
By pushing the clay, it is not difficult to 
make some little opening between it and the 
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plaster ; water is poured into tlic opening, 
and the clay gently worked up and down. 
More water is poured in, and is induced 
gradually to spread over and soften the 
face of the model, which presently slips 
out. Low reliefs may thus be extracted 
almost uninjured, so that a second or 
even a third mould may sometimes be 
taken from them ; but when the relief is 
liigh, with projecting masses, the clay has 
to be dug out piecemeal. After removal 
of the clay, the mould is well washed with 
soap and cold water. j\s any rough treat- 
ment might injure its face, a soft sponge 
is best for doing this ; in hollows where a 
sponge cannot be used, a soft brush may 
be substituted. Filially, the mould is 
swilled out by directing a sti-eam of clean 
water through it. The common idea tliat, 
before it is filled with liquid jilaster, a. 
mould must be dressed with grease, soft 
soap, or some similar substance', is erroiu'ous. 
Except in very coarse' work, any such 
dressing would do more liarm than good. 
A cast will not adhere more closely than 
is desirable to a mould which is tlioroughly 
saturated with water, though it will stick 
fast, to one only slightly moistened —much 
faster, indeed, than to a dry one. After 
washing, it is well to fill the mould without 
unnecessary delay, for a fri'sh mould always 
chips off more satisfactorily than a stale 
one. The cast has first to bo faced with 
line plaster, which is mixed with plain 
water. It is, when ready, poured into 
the mould, which is gently rocked, so as 
to induce the liquid mixture to flow into 
and cover every jiart of it. Into crannies 
where it would not otherwise enter it can 
be blown with the bellows. The faiang 
of fine plaster may perhaps be in. thick. 
Coarse plaster is then substituted, and con- 
tinues to be poured in till the average thick- 
ness is I in. A cast similar to tlie one in 
hand will scarcely need strengthening ; 
but, when necessary, strips of slate or 
rods of metal may be embedded. When 
the cast has had time to set, the mould 
is chipped away with a blunt chisel and 
mallet. The outer po tion can lx* re- 
moved with a few strokes, and in a few 
pieces, for the film of clay between will 
cause it to leave the inner portion readily. 


Great care is needed in breaking away 
the inner shell. It is not desirable that 
it should leave too freely, or it may bring 
with it some of the projecting parts of 
the actual cast. It is .safest to hold the. 
chi.sel almost at right angles to the sur- 
face whilst at work. The (’olour of the 
inner mould— a lightish grey if ink lias been 
used— rend (M-s it (‘asily dislinguishable from 
the ])uro white of the cast, so that there 
is small danger of driving the chisel into 
the latter by mistake. Any parts a(x*i- 
dentall}" broken from tin' <*ast are stuck 
on with either licpiid ]>lastcr or dissolved 
shellac. 

Making Casts from Living Models. I’o 
take a moutl from a. foot, ])la.cc tin' hitt(‘i’ 
on some soft material, as a. pillow or s('V(‘ral 
thicknesses of cloth, in onh'r that there 
may he as little undercutting ns jiossihle, 
and to ])revent thi' jdastcr, when it is 
poured over the foot, from running under- 
neath. A litth' und(‘rcut1i!ig do(‘s not 
matter a. great d(*nl, as fh(‘ fh'sh will giv(^ 
when the mouM is nunoved. 'I’Im* foot 
must he thoroughly coV(‘i‘<‘d with swt'ot 
oil, not only to prc'VTnt the plaster from 
stickifig, hut to lay the hairs. If tin'- oil 
has not enough body to do this, ruh on a 
little vasc'line. Now, in an enrtlu'nwan^ 
basin, mix the ])last(‘r with warm wa,t(*r ; 
this will ha,v(^ tla^ double advantage of 
Ix'ing more com fort a}>le for the ])ersou 
operated on and of making tln^ plastiu* 
S(*t quickly. Put a, sjioonful of ])last(‘r on 
tlie liighest- ])art of the foot, allowing it to 
run down the sides, (^intinue this, blow- 
ing the ]>lasf(‘r into ilu' sjiaces between 
the toe.s. If th(^ pla.ster in the basin has 
l)y this time heeome too thick to jiour, 
tak<* it by tin* haiaifid and spn‘a,d it ovnr 
the thin layer a,lr(*ady apjilied. Th(^ mould 
(which should he from h in. to J in. tliick) 
may he pulled off the foot as soon as the 
j>last(*r begins t(> get warm in tin' jiroeess 
of setting, or (‘vcui soojkt if care is taki'ii. 
One advantage of jmlling off the mould 
as soon as possihh*, and })efore tluj ])last(‘r 
has become hard, is that any hairs which 
may not have Ixmui ])roperly oiled down 
are not stuck to the plaster, and conse- 
quently the painful ojieration of jmlling out 
th<^ hairs, as in a hard-set mould, is avoided. 
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Instead of setting the foot on a pillow or 
cloths, soft clay or modelling wax (pro- 
curable from any artists’ colourman) may 
be used. This will take an impression of 
the under side of the foot, and virtually 
act as a mould, the mould being then in 
two pieces — the plaster top and the wax 
under side. These two pieces may then 
be tied together, and the cast taken in 
the usual way. Another way is merely 
to cover with plaster, to a thickness of 
about J in., the part to be cast, as described 
above, and when set T)reak it off in two or 
three pieces, which may be joined together 
afterwards. 8till another way is to im- 
merse the oiled foot in the basin of gauged 
plaster, and when all is covered, take out 
the foot and lay on the nunaining plaster. 
The foot may be released by laying a waxed 
thread, before tlie plaster is applied, along 
the toj) and underneath to the heel, or 
right round the sides. The waxed thread 
will stick to the foot, and when the foot 
has l)een plunged in the plaster, and the 
plaster is Jiearly s(>t, take up the ends 
of the thread and rip up the mould, thus 
dividing it into two or four pieces as the 
case demands. 

Plaster Casts 

Bron 2 ing Casts (.vcc Bronzing). 

Cleaning Plaster Cast.— Soak the cast 
in hot water, then wdth a stiff brush dipp<’d 
in turpentine brush the cast over until 
the yelkny (colour is removed. A slight 
wash made of chloride of linu' and water, 
brushed over the cast and afterwards dried, 
will bleach the east whiter. It is usual 
to oil and then paint discolouretl ( asts (for 
the necessary instructions, see Painting 
Casts, on p. lllO), 

Colouring Casts.— If a plaster east is in- 
tended to be coloured throughout, the 
colouring matter is added to the plaster while 
gauging. Only certain colours will with- 
stand the action o lime, and, consequently, 
all colours are not suited for admixture 
with plaster. A green that may be used 
is^ oxide of chromium or viridian. Sub- 
joined is a list of different colours that 
may be used : — Light red, vermilion, burnt 
sienna, cadmium, raw sienna, yellow^ ochre, 
ultramarine, cobalt, Vandyke brown, and 


ivory black. All colours are used in their 
powdered condition. 

Hardening Plaster Casts. — There are ^ 

several w^ays by which plaster casts may bo 
hardened. Gauge together 6 parts of 
plaster and 1 part of finely sifted uiislaked 
lime and cast in the usual way. When 
set, saturate the object wdth a solution 
of sulphate of zinc and water. If sulphate 
of iron is used instead of zinc, the cast 
will have a yellowish appearance. Gaug- 
ing with alum w^ater will also harden plaster, 
but it has the drawback of making the 
plaster set too quickly properly to cast 
certain objects. The addition of a little 
cream of tartar or size water will, however, 
retard the setting. Plaster may also bo 
hardeiKjd by soaking in a solution of borax. 
Another method is to dry the cast in an 
oven heated to about the temperature used 
for baking bread. When fhc cast has cooled 
down so that it may be handled without 
burning the hands, immerse it in a strong 
aqueous solutio 2 i of alum, and leave it 
there until crystals begin to form on the 
surface, then remove and wipe dry. Any 
crystals adhering may be removed wnth a 
w'ct rag. Now' return the cast to the oven, 
and h(»at it to a temperature of about 
140'^ P., and maintain it so until thor- 
oughly dry. Kemove and immerse in a 
bath of boiled linseed oil, cut with a little 
oil of furp^mtine. Let it remain for a 
few miiiut(‘s, and then let the surplus 
oil drain back into the bath ; stand it aside 
in a warm place until the oil becomes 

tacky,” and then a})ply bronze powder. 

Holes in Plaster Cast. — The small holes in 
a ])laster cast are caused by bad casting. 
Only a small quantity of gauged plaster 
should be poured into the rnoukl to begin 
w'ith, and this should be sufhciently liquid 
to be shaken or blown into the smallest 
markings. When filling up any of these air 
holes the spot should be soaked with water 
before applying the fresh plaster. If this 
is not done, the cast will absorb the mois- 
ture from the newdy applied plaster, pre- 
venting its proper setting and rendering it 
liable to crumble away. 

Ivory Appearance on Plaster Casts. — 
Over a slow fire melt | lb. of beesw^ax with 
1 pt. of turpentine, and apply to the plaster 
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by means of a soft brush. Several suc- 
cessive coats are necessary to cover the 
plaster well. If the mixture is too thick, 
add a little more turpentine. Plaster 
casts may be coloured by including a 
tint in the wax and turpentine. 

Mending Broken Plaster Cast. — Assume 
that the leg of a plaster model of a dog 
is broken off, and that it is to be 
repaired. Dissolve a small cpiantity of 
shellac in alcohol and apply a thin coat 
to the fracture. Press together firmly 
and hold in position till the shellac has 
hardened. If the cast is old and dry it is 
advisable first to apply to the broken sur- 
faces a coat of shellac, allowing it to harden 
before adding the final coat. Broken casts 
are also mended by using freshly gauged 
plaster. The cast must, however, bo well 
saturated with water Ixdore the fresh 
plaster is applied, otherwise any moisture* 
it contains will be immediately absorbed 
])y the dry cast before the fresh plaster 
has had time to set. In the case of l)rok(Mi 
arms or legs, tin*, cast should be first soft- 
ened by soaking in water, and, after cutting 
a hole in eacli ])art, the lioles should be 
filled with freshly gauged plaster and a. 
strong wire insiu’tisl. Press the, ])a.rts 
together till the plaster is set. The plaster 
which is ju’essed out at tlui joint should 
])e removed with a w(*t modelling tool. 

Painting Casts. — The cast should be 
brush(*d over with linseed oil, so as to 
“ satisfy ” its power of a])sorption. When 
dry, if it is to be painted white, mix wliite- 
lead with a small portioji of linseed oil and 
a large portion of turpentine, and stipph*. 
this over the surface with the end of a 
brush, so as to leave as little paint as ])os- 
sible ; to brush the paint on in the common 
way might choke or hide any delicate forms. 
A second coat may be desirable wlien the 
first is dry. The surface thus gained will 
be a dead one, not shining like ordi- 
nary paint. If the cast is to be gilded, 
it must, when dry from oiling, receive a 
coat of oil gold-size ; the best for the pur- 
pose is sold by colourmcn as a paste and 
is coloured yellow. This can be thinned 
with linseed oil to make it w^ork freely, 
and brushed over the cast. When, after a 
few hours, it is so far dried as to be merely 


tacky', the gold-loaf can be laid on, and 
gently pressed down with a tuft of cotton- 
w^ool. It only remains to rub off the super- 
fluous gold with a bit of cotton-wool. It is 
an easy matter to gild a. small cast, and 
the effect is good. 

Polishing Plaster Casts.— (1) Take 1 oz. 
of white beeswax and 1 oz. of white curd 
soap ; cut them into thin slices, and jmt 
them ill an earthenware vesst4. Add 2 qt. 
of boiling wat(n*, then place the vessel in 
an oven till the whole is dissolved. The 
plaster cast must lx* perfectly clean and 
dry — so dry that when the thumbnail is 
pressed against tlie plaster it will give a 
shai-j) ringing sound. Then heat the jilaster, 
either by snsjiending it befon* the fin? with 
a wire or ]>la(*ing it in the oven. When the 
wax and soa]) are dissolvc'd, steep the hot 
plaster cast in tlur solution for about a 
minut(‘ ; take it out, and blow away any 
superfluous li(piid on its suvfaei*. Dip it a. 
second time for lialf a minute, and tlum 
cover it up for a f(*w days to dry. A brigiit 
polish can be brought to tlu* surface of 
the ])lasb‘r by rubbing with a clean limm 
cloth. (2) SkimuKMl milk is (‘a])al)l(‘ of im- 
])arting a ])right gloss to ])laster. VV^irm 
ihe (‘ast, and immerse it in skimmed milk, 
or paint it on (he cast until it will absorb 
no mor(‘. Blow away any supi'rfluous liquid 
from tlie ('(H’lims or reeessc's, and cover it 
up. When dry, a bright, hard, glossy 
.surface will be tin* r<‘sul1. (‘i) Steep a dry, 
hot ])laster cast, in melted white wax 
for a]x>u( two minute's ; l(‘t il dry thor- 
oughly, and a fim* polish e-.-in be mised on 
its surface with a lineji cloth. (4) ])is- 
.solve 2 oz. of white* beeswax in a ])iut of 
hot water and dip tlie east in the solution. 
Take out tlie^ cast anel allow the wax to soak 
in. R«‘peat the* operation thr(*e* nr four 
times. (V)ver the east te> prevent dust 
settling on it and set asiele for a few days, 
then polisli with ce)tton-we)ol or a soft 
rag. In the* same* way, easts saturated 
with olive oil in which a litlle white wax 
has been dissolveel, or (;ven paraffin wax 
alone, will take a good polish. By aelding 
some colouring matter to these dips the* cast 
may he tinteel to any desired colour. 

Waxing Casts. — Proceoel as eleseriliod in 
the previous paragrapli, or as follows : — Have 
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the melted white wax in a vessel big enough 
to receive the cast, which niust be thor- 
oughly dry and heated before putting in. 
When the wax rises to the surface of the 
exposed parts it will show that saturation 
has been reached. 

Plaster -of -Paris 

Plaster-of-Paris, says Jacques Boyer in 
the “ Engineering Magazine,” is obtained 
by the cakanation of gypsum, or sulphate 
of lime, whicli is found in vast beds in 
the neighbourhood of Paris. Legend attri- 
butes its discovery to a she 2 )herd of Mont- 
martre : cooking his food in an open-air 
fir(‘place, l)uilt in part of blocks of gyjisum, 
he unwittingly manufactured plaster-of- 
Paris, because a shower following wet tlu; 
])laster, tlui dehydrat'd blocks of gypsum 
c('.menting togetlier the adjoining stojies, 
thus pointing tluj way to n discovery of 
th(! utmost usefulness to Immaiiity. This is 
probably imaginative lather than authentic, 
but it is certain that plaster was known to 
the aiuaents, as Aristotle and Pliny bear 
witness. It was employed first for making 
casts. It still serves tlu'. same purpos(^ 
throughout the world, the chief supplies 
being drawn from Prance ; but gypsum 
is found also in America, England, Italy, 
(rn'ece, and (h'rmany. Its more inpmr- 
taut induslrial use, perhaps, is found in 
building construction ; tlui recent enormous 
increase in the use of concrete lias been 
reflect(‘d in an ('ulargi'd demand for 2 >la.ster, 
whic.h is introduced into c,eiuent in large 
oi- smaller j^roportioii to control the sjieed 
of setting. Clypsum is the hydrated sul- 
j)hate of lime (CaSO,l3Tr/3), which loses 
its Avater of crystallisation on heating 
and becomes plaster-of-Paris (Ca!SO,). The 
chief use of gypsum is in the manufacture 
of plaster, but a fine-grained massive 
variety, pure white or veined with red, yel- 
low, or grey, is used for statuary purposes 
under various names, including alabastor. 
The crystalline variety is known as selenite, 
and another crystalline variety with a 
silky lustre is cillled satin-spar. Gypsum 
is Usually found in association with clay or 
marl and rock salt, in basins, and has no 
doubt been formed by the evaporation of 
the water in inland seas and lakes like the 


Dead Sea and the Great Salt Lake of Utah ; 
it is the first substance to separate on 
the evaporation of water containing large 
quantities of salts in solution ; it is also 
found in volcanic districts as a product of the 
action of the sulphurous gases upon lime- 
stone. There are three qualities of plaster- 
of-Paris in the market — “ superfine ” and 
“ fine,” sold in casks of 2 cwt. ; and “ coarse,” 
sold in sacks or bags from 7 lb. upwards. 
Weight per strike bushel equals 04 lb., 
weight per cubic foot equals 50 lb. Wlien 
gyi)sum is a translucent or nearly 
ojiaque white, it is known as alabaster, and 
is used chiefly^ for statuettes and ornaments. 
When coloured in mixed yellow and brownish 
shades, it is familiar as Derbyshire spar, 
also used for vases and ornaments. Plaster- 
of-Paris forms the basis of Keene’s cement, 
which is plaster-of-Paris and alum ; Parian 
(jcmenf , which is plastcr-of-Paris and borax ; 
Scagliola and Marezzo marble. It is the 
essential element in selenitic mortar, or 
Scott’s cement, where the addition of 5 or 0 
}jer cent, of plaster-of-Paris to a feebly 
hydraulic, lime clu'cks the slaking and ex- 
pedites the setting, 2 )ermitting also a larger 
ipiajitity of sand to be used without weaken- 
ing the mortar. 

Hardening Plaster-of-Paris. — Mixing jjlas- 
tcr-of- Paris with filtered rain-water or 
sour milk gives a very hard material in 
twenty-four hours, the hardness being in- 
(U'c^ased by the jij-evious addition of marble 
dust, or 1 pa rt of sal-ammoniac to 15 2 >arts 
of the jilaster. The plaster is best prepari'd, 
says an authority, by 2 >ki'eing it in the form 
of a (;oue into a dish and then pouring in 
the liquid until it is absorbed up to the 
apex of the cone. Then, and not until 
then, the mixture should be stiixed ; it must, 
of course, be used immediately. A method 
of liardening 2>laster-of-Paris is to mix an 
aqueous solution of ammonium borate with 
the plaster in the act of moulding, or to 
coat the finished cast with the solution. 
The latter is prepared by dissolving boracic 
acid in warm water and adding sufTicient 
ammonia to form the borate. The treat- 
ment hi the plaster is carried out in a cold 
atmosphere. Walls of buildings can be 
made impervious to moisture by ^saturating 
with this solution. 
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Plaster-of-Paris Failing to Set. — Plastor- 
ot‘-Paris will not set properly if, when mixing 
with water, it is stirred or handled too much. 
The setting properties will also be alfectcd 
if the plaster is old or has been ke})t in a 
(lamp place. Another reason might be 
gauging the plaster too thin. 

Preventing Plaster - of - Paris Setting 
Quickly. — Glue size is perhaps the best 
1 lung to use to retard the setting of ])last(‘r- 
of-Paris. It will also render th(i work, when 
set, extremely hard and tough ; in fa(‘t, 
it is always advisable to immerse plaster 
easts in size to render them unbreakable. 
Sugar may be used by dissolving half a tea- 
spoonful in a quart of the gauging water. 
Sulphate of zinc added to the water has also 
a marked effect in retarding the s(‘tting 
and increasing tlie ultimate liardness of 
]) aster. Ammonia, stale btau*, and urine 
arc also used. 

Plate Glass {see Glass) 
Platinum 

Platinum (symbol Pt, aaid sp(*ci thi 
gravity 21-5) is one of the heaviest metals; 
its atomic weight is 195-2, aiid its melting 
point d080" F. (J.). It is bril- 

liantly white, soft, malleable, diu^ile, tejia- 
(dous, and is easily wtided. It is fused 
only by a compound blowj>ipe ilaine, an 
oxy-hydrogen tlaiiKi, or l)y the electric; arc. 
It resists the action of moisture or single 
M(;ids, although aqua regia dissolves it, 
but not reaclily. It is laj-gely employed 
as an ingredient of many irnpoi'tant alloys. 
Platinum occurs native, and also in com- 
bination with iridium, rhodium, palladium, 
gold, copper, iron, osmium, lead, etc. It 
is recovered from the on; by one of two 
methods— w(;t or dry. 

Coating Aluminium Vessels with Plati- 
num. — The platinising of aluminium v(*ss(;Is 
has been recently recommended, the plati- 
nised vessels being used as a substitute 
for platinum vessels when not required 
to stand a very high temperature. The 
proce.-S of platinising consists nuu'ely in 
rubbing the aluminium surface, previously 
polished, with platinic chloride, rendered 
slightly alkaline. The layiu of platinum 
is made thicker by repeated a 2 >plication. 
Potash lye is carefully added to a solution 


of 5 per cent, to 10 per cent, of 2)latinic 
chloride in water till a slightly alkaline 
reaction is produced on tilttu’iiig j)aper or a 
porcelain plate by menns of ])henol 2 )hthalein. 
This solution must always be freshly 2)^'- 
pared. Neither galvanising nor amalga- 
mating will 2 >i“<^duce the desired result. 
S 2 )ecial I’are must bo taken that the alu- 
minium is fn'c from iron, otherwise black 
2 )atches will arise, which cannot afterwards 
be removed. Vessels pla.tinis(*d in this 
way must not l)e cleaned with abrasive 
substances, but with a 5 2 >er c(*nt. to 10 
])er cent, solution of oxalic acid in wa,ter, 
follow'cd by thorough rinsing in water. 
These vessels an' said to be specially suit- 
able for evaporating piupost's. 

Spongy Platinum. S])ongy 2 >lidinum is 
used in autonnitic, gas-lighhTS. It is 2>r<'’ 
])an‘d by lu'ating tin; double (;hloride of 
platinum and aanmonium, or, as it is atso 
called, ammonium platiiiichloride ((NIl,)^ 
PtCl,;). If asbestos be soaked in a solution 
of ]>latinum cbloridi; and a sohition of 
ammonium chloride, mi\(‘d tog(‘thcr, and 
then dik'd and igniO'd, a dt-posit of sjxmgy 
])latinum is formed on tin; aslx'stos, whieli 
then Ix'conn's a cin'ap substitute for the 
]>un; mat (‘Hal. If tin; spongy 2 >J‘d)num 
is recjuircd in balls, tln‘S(; balls should l)e 
cut from pumi(;(;-stoin‘, wliich may tlnm 
In; tr(*a,t(‘d in I In; ma,nin‘r d(‘S(;rib(;d abov(‘. 
S])ongy palladium is la.r inon; active; than 
s|)ougy ])lal ilium for igniting gas(‘S, and 
is pr(‘par(‘d iu tln‘ same, way as tin; 2 )l:itiiium, 
jialladic/ cliloridc; b(‘iug us(;d instead of 
]>latini(; cblorid(‘ ; palladic chloridi; c-osts, 
however, about Hina; times as much as 
tin; platinum compound. 

Utilising Platinum Scraps. To utilise 
scra 2 ^s of 2 >lntinum, dissolve; the pieces in 
aqua regia (•> pa, its of conc(‘ntrat(;d hydro- 
chloric acid ami 1 part of concent ratcil nitric 
acid). The liquh.l in (‘xcess is (;va 2 >orat(.;d, 
and the 2 >lutinuni chloride; left to crystal- 
list;. 

Plug- Cocks 

Re-grinding Plug Cocks.— -To re-grind 
2 >lug cocks pro 2 >crly, (;onsidora])l(; experi- 
ence and skill an; nec.essary, and without 
such ex 2 )erience and skill a good cock 
may be entirely spoilt. Fine loam should 
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be used, as grit stone and emery powder 
are too cutting. The head of the key 
is held in a vice and the body turned on 
the key by the workman’s hands. Some- 
times it is necessary to file slightly promi- 
nent parts in the face of the key or the 
inside of the barrel by using a fine float. 
Winm a key is much worn it enters the 
barrel too far, and the key has to be turned 
shorter in a lathe and the bottom screw 
thread cut longc^r. Sometimes a new bottom 
brass washer has tc be made and fitted. In 
a brass finisher’s workshop the grinding 
is done liy the most experienced man. 
Much the quickest way of grinding plug 
cocks is in the lathe, Imt, of course, the 
work requires skill. 

Plugging: Walls 

It is a mistake to drive nails direct 
into a wall. The risk of damage to the 



Fig. 611. — Drill for Making Plug Holes. 



Fig. 612. — Figs. 613 and 614. 

Wall Plug. Brass Ear-plates. 


wall is great, and the hold of the nail is 
generally but slight. Nails should be 
driven into wooden plugs previoiusly in- 
serted in holes properly drilled in the wall. 
For fixing iiicture rails, overmantels, cur- 
tain rod brackets, etc., plugs should always 
be used. For the sake of the aiipearance 
of the wall as well as for the strength of 
the job, the plug holes must be carefully 
made. A suitable drill for the job is made 
of wrought steel to the shape shown in 
Fig. 511, the stem being i in. in diameter, 
and the point | in. wide by /V thick. 
The point is hard, but the butt end is soft 
so as not to chip when struck with the 
hammer. This drill is used by striking 
it smartly with the hammer, turning it 
slightly between the strokes ; by its use 
holes can be made in the bricks in less time 


than it would take to find a joint. Each 
hole should be drilled to a depth of about 
2 in., so that the plugs have a solid hold 
in the bricks of l| in. The plugs should 
be square and slightly tapered, as shown 
in Fig. 512. If the wood is cut oil to 2 in. 
in length, and split into squares of barely 
in., they can be easily and quickly finished 
by taking off a thin chip from each side 
with a chisel. Round plugs made with a 
dowel plate do not hold so well. Over- 
mantels, of course, as a rule rest on the 
mantelpiece, and some workmen merely 
drive two brass-headed nails through the 
ear-plates ; but considering that the nails 
(;an often easily be pulled out with the 
finger and thumb, this is a very unsatis- 
factory method of fixing, and any unusual 
vibration might cause the overmantel to 
fall forward. If a picture moulding runs 
behind an overmantel or a pier-glass to 
be fixed, it is advisable to shift the ear- 
plates to a position to screw to it, other- 
wise the wall should be plugged. This 
does not mean making a mess of the wall, 
as many suppose. When a heavy pier-glass 
is to be fixed, two brass ear-plates (Figs. 513 
and 514) are screw'ed on towards the top, 
the pier-glass is lifted into its place, and 
the wall is marked through the ear-plates. 
The glass is then pushed a few inches to one 
side, and the mark(*d place is then pluggi'd ; 
the wall on the other side is next treated 
in the same way, when the glass can be 
put in position and secured with brass- 
headed nails. The plates cover the plugs, 
and the wall is none the worse. If the 
chisel strikes a joint between the bricks, the 
holes are more easily made ; but when 
plugging, or even driving nails into walls, 
it is always well to watch for gas or watei 
pipes, or electric wires, and the feel oi 
a lead pipe can always be recognised. In 
fixing hanging bookcases, the weight oj 
the books should be taken into considera 
tion, and it will sometimes be necessary 
to put in as many as six plugs. For ligh 
articles, such as brackets, hatrails, clocks 
etc., the ear-plate shown by Fig. 514 will b( 
suitable, as the article can be lifted off i 
required. The ear-plates should be larg 
enough, or the edges of the article may b 
damaged in fixing up.’ 
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Plumbasro (see Graphite) 

Plush, Ink Stains on 

Oxalic acid dissolved in water is one 
of the best solutions for removing ink stains, 
but in dealing with plush it would be neces- 
sary to consider whether the colour of the 
plush would not be injured by the acid. Try 
a little of the acid on a bit of the plush 
that is not in sight.* If the result is satis- 
factory, sponge the stains with the oxalic 
acid, and when they have disappeared, 
sponge with water. 

Poker-work or Pyrogfraphy 

A good deal of the poker-work of the pre- 
sent day is most artistic, some of it look- 
ing like sepia drawings, some having the 
appearance of walnut, inlaid with ivory, 
according to the style employed. The 
box of apparatus, as purchased, used to 
cost about 25s., but the price is now con- 
siderably less, ranging from a few shillings 
up. It contains a wide-mouthed bottle, 
with two brass tubes fixed in the cork. 
To one of these tubes is connected a long 
rubber tube, ending in a hall, like that on 
the familiar “ spray -producers ” ; to the 
other is connected a shorter rubber tube, 
which goes to the handle of the pencil. 
The pencil itself is a metal tube, with a 
wooden handle, the point of the pencil 
being of platinum and removable at plea- 
sure, the points being obtainable in a 
variety of patterns. Of the chief two, 
one is about as sharp as an ordinary lead- 
pencil is made, the other having a broad 
rounded point, bevelled to a chisel -edge 
each side. Inside the point, but of course 
invisible, there is a small spiral of platinum 
wire ; and about an inch from the point 
there is a small hole, to let out the burnt 
vapour. The outfit includes a spirit-lamp ; 
but this is not at all necessary. The 
whole apparatus is based on the het that a 
spiral of platinum wire, when sufiiciently 
heated, will, if held in a stream of the 
vapour of benzine, alcohol, etc., remain red, 
or even white hot, as long as the vapour 
impinges upon it. As to the method of 
working* the bottle is half filled with ben- 
zine ; then the cork is fixed on tightly, 
the rubber tube from the pencil fastened 
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to one of the brass tubes in the cork, and 
the rubber tube from the ball fastened 
to the other tube. The point of the pencil 
now requires to be heated. This may 
be done by holding it in the flame of the 
spirit-lamp ; then, after half a minute 
or less, on squeezing the ball with regular 
puffs, the end of the pencil will begin to 
glow. The pencil is then to be held in 
the one hand, to make the drawing, etc;, 
while the ball is kept in the other hand, to 
pump the yapour down into the pencil ; 
at first it is . rather bothering to have to 
keep pumping the whole of the time, but 
after a while the hand squeezes the ball 
almost automatically. If the ball is squeezed 
hard and quickly, the pencil becomes 
white-hot ; but this is not at all advisable, 
for at a white heat the platinum is apt to 
become somewhat soft ; and besides, at 
that heat the wood generally takes fire 
every time the pencil touches it. After a 
little practice it will be found very easy 
to regulate the heat to just the point suit- 
able to the particul ir wood which is being 
operated on, or to the design which is 
being drawn. Naturally, a hard wood 
will bear a much higher degree of heat 
than a soft one ; and a design of fine lines 
requires the pencil to be cooler than one 
which has only thick lines in it. As to 
the wood for the work, articles made of 
soft white wood, such as glove and hand- 
kerchief boxes, photograph frames, small 
folding-tables, milking-stools, blotting-cases, 
etc., can be bought specially, or made 
by a woodworker possessed of some skill. 
Brown woods are not very effective, as 
there is so little contrast between them 
and the colour of the work. Pine is to be 
avoided, or any wood with a strong grain ; 
for in drawing a line, as soon as the pencil 
crosses a vein it leaves it almost untouched, 
but it digs in- as soon as the vein is 
passed. Articles for this work need not 
be nearly so thick and solid as for carving, 
for the design doeji not penetrate far. 
On the other hand, a broad flat surface, 
like a wooden plate for a lamp-stand, etc., 
must not be too thin, or else the heat may 
buckle it, .Designs can be drawn directly 
On the wood, in pencil ; otherwise, ready- 
made designs can be easily transferred. 
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A sheet of carbon-paper is laid, black side 
down, on the wood, the design stretched 
over that, the whole secured with two or 
three drawing-pins, and their every line 
of the design carefully and steadily gone 
oyer with a bone-tracer, or knitting-pin, 
or anything with a smooth hard point 
that will not tear the paper. When the 
design is drawn or transferred, the poker- 
work can be begun. Owing to the heat, 
even the wooden handle is unpleasantly 
warm after a few minutes’ work ; but 
bcitter pencils are fitted with cork handles, 
which are both cooler and lighter to use. 
A great improvement is effected if the 
wooden handle from the pencil of the 
apparatus is taken off and wound round 
with cotton-wool before replacing it ; that 
is to say, the wool is wrapped round the 
metal tube of the ' pencil, and then the 
wooden handle slipped on over that. It 
is quite impossible to hold the pencil 
close to the point, in the manner of a draw- 
ing pencil ; so the worker must learn to 
use it with something like 3 in. projecting 
from his fingers. Owing to this, a rest 
for the hand is almost a necessity ; a book 
or anything will do that will raise the hand 
an inch or more above the design. A start 
should be made with outline designs in 
which all the background is left white ; . 
but it would be as well to practise first 
upon a piece of waste wood, so as to learn 
how to draw a line. If the pencil moves 
too* rapidly, the line will appear to be 
dotted ; that is, the pencil fails to burn 
a continuous line ; wliile if the movement 
is too slow a deep burn will be ploughed in 
the wood, far broader and deeper than 
the design probably requires. The pencil 
should be kept at one uniform, fair red 
heat all the time, which depends altogether 
upon the blowing. Should it go out at 
any time, it must be heated again in the 
spirit-lamp ; or if the pencil be laid down 
so that half of it projects over the edge 
of the table, a lighted match held under 
it will almost always supply sufficient 
heat. to cause it to glow as soon as the 
ball is pressed. Shading can be done 
with lines in the ordinary way; or the 
broad point to the pencil may be employed 
for massive effects. When the broad 


point is on, it is not advisable to blow too 
hard, as the edge is very thin, and it be- 
comes white-hot much more easily than 
the ordinary point. Floriated or arabesque 
designs will be found more satisfactory 
than strictly geometrical ones, contain- 
ing straight lines, as two parallel straight 
lines, for instance, are very difficult to 
draw evenly ; and when a mark is made 
with the pencil it cannot be rubbed out, 
but must remain. The work can be var- 
nished, after completion, if desired. The 
second manner of working mentioned is 
to leave all the design untouched, and to 
fill in the background with dots. This is 
much more tedious, but looks very hand- 
some, and r^cmbles inlaid work at a little 
distance. Dot or draw round the edges 
of all the lines (of course, leaving the lines 
themselves untouched), with the pencil 
held quite perpendicularly ; and when 
the outline is complete, proceed to fill in 
the whole of the background with similar 
dots. The pencil must be held very firmly, 
else, on coming to a softer part of the wood, 
it will dig in, making a hole four or five 
times too deep and too broad. Wood is 
not the only material used for poker-work ; 
leather looks fairly effective, and the 
pencil will mark horn, and even bone and 
ivory ; but for the latter two it must be 
hotter than is necessary for wood. The 
markings are, of course, indelible, unless 
actually scraped out. The following cau- 
tions will be found useful. If a smoker, 
do not light your pipe with the pencil. 
The tobacco-ash forms a hard crust on the 
outside, difficult to remove. Be careful 
not to put the point in the mouth. This 
sounds absurd ; but those accustomed 
to wetting an ordinary pencil to make it 
mark better may easily do the same with 
the platinum pencil in a moment of absence 
of mind, and get a severe burn. Keep the 
pencil away from the rubber ball while hot ; 
and if the pencil has to be laid down at any 
time, the proper place is with the point 
projecting over the edge of the table. 
Do not fill the bottle more than half full 
oF benzine. The reason for this is that 
it is the vapour, and not the benzine itself, 
which is required ; . and if the bottle is 
too full, there is hot room enough in it 
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for the vapour. Lastly, remember that 
benzine is exceedingly inflammable; and 
thoii^gh the machine is quite safe when 
there are no leaks, it is wiser not to open 
the bottle anywhere near a light. As to 
the bottle itself, its proper place, while 
working, is in the box, where a compart- 
ment is specially provided for it. In that case 
there is no danger of upsetting the bottle, 
which will be sure to happen sooner or 
later, if the bottle is placed on the table. 
Leakages may occur where the short brass 
tubes go through the cork, and between 
the cork and the neck of the bottle. A 
leakage is unpleasant, as it causes a nasty 
smell of benzine ; it is dangerous, as the 
vapour is liable to catch fire ; it is waste- 
ful, as much more is used than would be 
otherwise necessary ; and it causes more 
labour, as with a leak one has to blow 
much harder to keep up the pressure. See 
that the cork is soft ; fix it firmly in the 
bottle, pinch the tube just before it joins 
the pencil, and then work the ball and 
listen. If there is the slightest hissing, 
there is a leak. If it is where the brass 
tubes go through the cork, it can be made 
good with sealing-wax (not lighted near 
the open bottle). If the cork is unsound, 
get a new one. While at work, there is a 
stream of hot air coming out of the little 
hole near the end of the pencil ; this 
hole should, of course, be turned away 
from the operator. There is always a 
little smoke from the burning wood ; but, 
unless the pencil is very hot, it is not enough 
to cause inconvenience. 

Finishing Poker-work. — The finishing of 
poker-work by polishing is not an easy 
matter. The use of a grain filler on such 
work is not advised. The better plan 
is to give at least two coats of isinglass — 
i oz. of isinglass to 1 pt. of hot water. 
Clear off any scum and allow it to get cold 
before applying. It should be laid on with 
a camel-hair brush and passed from right 
to left, not brushed about ; allow one 
coat to dry before applying the next. 
When quite dry, smooth with fine worn 
glasspaper, then give two coats of best 
white hard spirit varnish. A superior 
finish'^inay be gained by smoothing this 
down when hard and french polishing 
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on the top, using what is known as white 
or transparent polish. 

Polishes (see Boot Polish, etc.) 

Polishing (see French Polishing) 
Posters, Removing 

To remove posters fromjwalls, use a strong 
solution of potash as a pickle, put on with 
an old brush in the same manner as painters 
remove old paint, using a scraper or old 
knife to get off the paper as it softens. 

Potassium Bichromate 

Bichromate of potash is sold in the 
form of orange-coloured crystals, and readily 
dissolves in cold or hot water in a few 
minutes. The solution acts chemically on 
the fibres of light woods, thus turning 
the upper surface much darker ; but, to 
ensure that it shall strike into all portions 
alike, the woodwork to which it is applied 
should be perfectly free from grease, wax, 
glue, polish, or varnish. The stain may 
be applied with rag, wadding, a sponge, or 
a brush. It is a good plan to apply it 
rather liberally, then to wipe off the sur- 
plus with another piece of rag. Any kind 
of varnish may be used for finishing wood 
stained as above, though spirit varnish 
with a tinge of red in is generally em- 
ployed. 

Potassium Permanganate 

Potassium permanganate is prepared by 
heating to redness for several hours, in 
a shallow dish, a mixture of caustic potash 
and manganese dioxide, otherwise known 
as black oxide of manganese. The fused 
mass has a brilliant green colour, and is 
composed of manganate of potash. It 
is dissolved in water, and treated with the 
requisite quantity of sulphuric acid to con- 
vert it into permanganate ; the solution is 
then evaporated, and the sulphate of potash 
separated by crystallisation. The solution 
is then further concentrated, and the per- 
manganate crystallises from it in blackish- 
re^ needles. Permanganate of potaph is 
used principally as a disinfectant owing 
to the fact that it will give off oxygen 
on contact with putrefying organic matter 
and thus destroy the putrefaction; 
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Preservative Powder 

A preservative powder is bisulphite of 
soda, or acid sulphite of soda as it is some- 
times called. This material, wdien dis- 
solved in water, forms a useful antiseptic, 
and will prevent taint in meat, etc., for 
a few days, but will not altogether prevent 
decay, as its action becomes gradually 
weakened on exposure to air. The product 
is then changed into sulphate of soda, 
which is harmless. Bisulphite of soda is not 
a dangerous (.‘hemical, and yet it cannot 
be considenxl liarmless except in very small 
(piantity ; but in moderate (piantities 
would (•ertainly be very injurious, and 
would give a distinctly unj)leasant taste 
to aindbiiig with which the powder might 
l)e mixed. The use of preservativ'es in food 
products is prohibitinl, except that a small 
quantity of borax is allowed to be add(‘d 
to butter and cream. 

Prints (including: Eng:raving:s, etc.) 

Bleaching Old Prints. — To bleach old 
prints, prepare thro'c solutions as follows : 

(a) Mix 2 oz. of chloride of lime with 1 pt. 
of watcT ; dissolve 3 oz. of washing soda in 
I pt. of water, and mix, allow the [>recipi- 
ate to subside', and use only the clear 
iqnid. (b) Dissolve I oz. of sulphite of 
Soda in 1 pt. of water, (c) Add 1 pt. of water 
to 2 oz. of strong pure hydrochloric acid. 
A shallow dish large enough to take a print 
will be required. Place* water in the dish 
and float the print in it till thoroughly 
wetted. Now remove the print, add 1 oz. 
e)f solution (a), and re*place the* ])rint ; alle)w 
it to remain for a few hours ; if thoroiigldy 
bleached run e)fl[ the liquid, wash the print 
in running water,- then aeld a few dro]>s of 

(b) solutioti ; allow to staiiel fe)r al)Out an 
hour, again w. sh in running water for abemt 
an hour, re*move the print to clean white 
blotting paper, drain, and dry. If the 
print is not properly bleached by (a ) solution, 
pour off the L.ttcr, add water to the 
dish aiiel a few. drops of (c) solution, allow 
to stand, wash, treat with (b) solution, and 
iinish as above, described. 

Colouring Prints. — Place the print face 
upward on clean cardboard ; put weights 
on the corners to keep it down, and i>ass 


a piece of stale bread gently over to remove 
any surface dirt. Now prepare the requi- 
site tints in water-colour, and lay on broad 
washes with a large-sized camel-hair pencil. 
Large tools must be used where much 
ground has to be covered with any colour, 
as the absorbent nature of the printing 
papers in general use renders it impossible 
to get an even tint otherwise ; indeed, it 
will often be found necessary to allow large 
surfaces, such as sky, etc., to absorb a con- 
siderable quantity of water (applied evenly 
with a camel-hair tool) before the laying- 
in of colour is attempted. Body colour — 
that to which white has been added — is 
used sparingly, and only, as a rule, to 
heighten the effect of jewellery, armour, 
etc. When the colouring is finished, pass 
carefully over the deep shadows with a 
weak solution of gum arabic. This gives 
force to the work and depth and trans- 
parency to the dark parts. The gum 
must iu)t l)e used strong, or it will crack 
immediately the print is rolled. 

Mounting Engravings Printed on Silk. 
— The safest plan is to lay the silk face 
downward on a drawing-board, and then 
drive in a row of tacks all round the silk, 
about 2 in. or 3 in. from its edge. Next, 
opposite each tack, take a stitch with 
needh* and thread through the silk (going 
just far enough into the material to get a 
firm hold), and secure the thread by winding 
it round the tack. When this has bfum 
done all round, the threads must be very 
gradually tightened, sjiecial care being 
taken that the fabric is not pulled awry. 
By this means, if due jiatience and care are 
exercised, jierfect smootliness may be se- 
cured : because the threads are only lightly 
fastened by a few turns round the tacks, 
and can be unwound and tightened anywhere 
as required. A piece of millboard that has 
been glued round the edges only is then laid 
on the silk, and pressed until the glue 
has set. The silk can then be turned face 
upwards and mounted. 

Pasting Prints in Scrap-book. — Touch 
the corners only of the print with a mix- 
ture of glue and paste ; then, if the pic- 
ture is dropped into position and pressed 
down, it will lie smooth. When it is necessary 
to paste a print all over, the paste should 
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1;e allowed to set partly before mounting, 
and a very thin coat only applied ; then, 
while the prints arc wet, close the book 
and place heavy pressure upon it. How- 
ever, no precaution will entirely prevent 
wrinkles on a paper so thin as cartridge. 

Preserving Printed Matter. — Printed 
mg-tter will not fade, becai sc printers’ ink, 
being coloured with carbon, is practically 
indestructible under ordinary conditions. 
The discoloration of the paper, as a rule, 
is due to the eft’ect of the residual bleach- 
ing material left in the paper pulp when 
it was made--- that is, chloride of lime; 
in good paper, however, antichlores *’ 
are now used to destroy the excess of 
chloride. News])apers, Ixung made of com- 
mon stutf, are sure to b(Tomo brown and 
rotten in time. Dampness also causes 
the growth of microscopic moulds, which 
destroy the fibres. 'Fhe discoloration may 
be prevented to some ext(uit by kee])ing 
the paper in a thoroughly dry i)lace. If 
expense is not objected to, a thin varnish 
of collodion will help to keeji the ])ap(*r a. 
good colour. 

Removing Age Stains from Prints. 
Mere age stains can be rcmov(‘d from 
engravings by placing the latter in a shallow 
tray (a tea-tray, for instance) containing 
water, and exposing them to the rays of 
the sun till bleached, whim they should 
be allowed to dry naturally. When diy 
they can be ironed with a hot iron, over 
several folds of linen, to takeout all creases, 
etc. 

Removing Damp Stains from Prints. 
Stains caused by damp, etc., are removed 
by the following method ( over the en- 
graving in a glazed earthenware tray with 
clean rain-water till the paper is saturated ; 
then pour off the water, and substitute a, 
solution of chloride of lime straiiu'd through 
muslin. The moment the stain disaj)- 
pears pour the solution away, and rinse 
the engraving in clean water. Tluui dry, 
and ensure smoothness by stretching the 
paper. 

Removing Grease Stains from Prints. — 

(1) To remove grease stains, lay a sheet of 
muslin in a tea-tray, and on the sheet lay 
the engraving. Take the whole into the 
open air and with a soft wash-leather 


pad well sponge the yellow stain with 
petroleum spirit or spirit of wine. Do not 
in any case attempt to do this indoors or 
near artificial liglit, as the spirits are highly 
inflamtnable. When the stain has been 
removed, lift the muslin and engraving 

together from the dish to a table, and 
cover the face* with blotting paper, placing 
over this a sheet of brown paper, and then 
a sheet of calico. This done, turn the 

whole over, remove the muslin back, re- 

place with blotting paper, brown pa])er, and 
calico, and submit tin* wJiole to giuith* 

pressure until dry. {'2) Lay the engraving 
l)ctwccu several fohls of clean blotting 
paj)(‘r, and pass a hot iron ov(‘r it. Lon- 
timially (*hange tlie ]>a})(‘r and rc])cat tlu^ 
ironing. 

Removing Ink Marks from Engravings. — 
Dissolve d oz. of washing soda in ‘JO oz. 
of water, and mix with a. solution of chloride 
of linu', 2 oz. ill JO oz. of water ; after 
mixing, lilter. Now take J oz. or '> oz. 
of tin* above solution and 10 nz. of water, 
and sojik tin* (‘iigraving in it for about 
lifteen iniuntes ; reinovi* and soak in dilute 
hydrochloric acid (I part acid to 10 ])arts 
water) for' the same hmgth of linn*; again 
r(‘move, and wash for oin*, hour in running 
water, then dry. 

Transferring Prints. —Th'iuting ink may 
h(* loos(*n(‘d and rt‘nd(‘rod transferabh* by 
several substances, hut probably tin* h(‘st 
are creosote*, or oil of tar, and balsam of 
copaiba. To obtain a reversed picture;, 
brush a ]>le*ntilul (juaiitify (tl cre'osote (Oel. 
])(*r oz.) epiiekly over flu; original print, 
it acts imme'diatcly, se) he careful not to 
smear the ink by unn(‘c(‘ssary brushing. 
Dissolve I oz. of reiinme)!! sexla or 1 oz. of 
oxalic acid in I pt. of water, and moiste^ji 
the* ])a])e*r on which the n;V(*Tse‘el impr(*s- 
siem is to appear. Whe*ii llu; eue'eseite, has 
seiaked well into the* print, transfer by 
placing it face downward on the damp 
paper and rubbing the hack with any 
smooth, Jianl artie*le, and a clear picture 
will be the r<*sult. Traiisparencieis are 
maele by coating tlie paper with a mix- 
ture of one part Canaeia balsam and two 
parts spirit of turpentine instead of the 
sejda or acid solutions, and letting it dry 
thoroughly before transferring the picture. 
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Balsam of copaiba (4d. per ounce) must be 
applied sparingly, and then well and thinly 
brushed over the print, or it will remain 
on the surface, as the paper can only soak 
up a limited amount. It penetrates far 
less quickly than creosote, so requires to 
be left some time before transferring is 
commenced. Dry, unprepared paper is 
best, and friction at the back should be 
employed as already explained. For trans- 
•])arcncics, coat the paper with mastic or 
crystal varnish, allowing it to dry before 
placing in contact with the prepared print. 
Reversed pictures look equally as good as 
the original, but reversed reading matter 
is illegible to the majority. If a facsimile 
is required, put 1 oz. of best white gum arabic 
in 8 02 . of cold water and shake frequently 
until dissolved. Then strain it, and give 
some good paper two thin coats. When dry, 
apply a coat of white, hard spirit varnish and 
leave it for at least thirty-six hours. Pre- 
])are a print with creosote and transfer 
to the varnished paper ; leave it a few 
hours, then put a tliin layer of spirit var- 
nish on the exposed reversed print, and 
cover with a suitable piece of stout white 
paper, smoothing it carefully and evenly 
down ; place it under a few heavy books 
and let it remain there for two or three days. 
When perfectly dried, steep it in cold 
water until the gum gives way and the 
first sheet of paper floats off without any 
coaxing ; then immerse the print in hot 
water to remove all traces of the gum 
still clinging to the face of the picture, 
and the desired facsimile is obtained nicely 
covered with a protecting film of varnish. 
Should balsam of copaiba be used, coat the 
gummed paper with crystal varnish instead 
of white hard, and proceed as before; of 
course, crystal varnish must be applied 
to the reversed print when attaching the 
back sheet of paper. To take several copies 
from one original the following paste is 
necessary Soak \ oz. of gum tragacanth 
{4d. per ounce) in 5 oz. of water for twenty- 
four hours, then boil it in a double vessel 
tjll melted, add J oz. of common washing 
soda, and let it simmer. Mix IJ oz. of 
white starch in 2 oz. of water, and turn 
it into the hot liquid, letting it boil till 
quite clear, instead of being dull and milky- 


looking. Put . 3 oz. of powder.^d whiting 
in 10 oz. of water, beating well together 
before adding to the above, stir all up 
thoroughly, gradually putting in IJ oz. of 
glycerine, and, lastly, add 6 drops of creosote ; 
then boil until thick. Peur the mass into a 
dish to cool, when it will resemble s6ft 
putty in appearance. This mixture must 
be stored in a well-corked, air-tight jar, 
otherwise it soon hardens and becomes 
useless. Dissolve J oz. of bicarbonate of 
soda in 10 oz. of water, and bottle. When 
required, mix 4 oz. of the paste in 2 oz. 
of soda solution, and brush smoothly 
over unused white blotting paper, removing 
brush-marks with a piece of polished wood, 
or a strip of paper wrapped around the 
forefinger, until the surface is perfectly 
even. When dry, it is ready to receive 
reversed copies of pictures, which may be 
first treated either with creosote or copaiba 
balsam, though best results may be ex- 
pected from the latter. Rub the baek harder 
than in the previous instance, as a deep 
black copy is requisite. Then moisten paper 
with lukewarm water, and use while damp, 
rubbing the back gently and steadily. The 
paper must not be too wet, or the paste will 
jjecl off the blotting paper, but with a little 
care several distinct copies can be easily 
obtained. Some printing inks are almost 
immovable ; a portion may possibly shift 
and spoil the picture, without transferring 
more than a faint outline or a few patches. 
As a rule, heavy-looking black prints give 
satisfactory results, and those resembling 
steel engravings give but faint and worth- 
less specimens. 

Varnishing Mounted Prints. — Melt some 
strong gilders’ parchment size and coat the 
prints wfith it. Next give them a thin, even 
coat of good paper varnish, applied in a 
warm room. Pictures treated in this way 
must, of course, be first mounted on stiff 
pasteboard or on a canvas stretcher. 

Punches 

The wood -worker’s “ punch ” is the nail- 
set ^described under that heading. The 
metal-worker uses a ^variety of punches, 
but they hardly interest the handyman. 
However, a length of the thickest piano 
wire will furnish a number of small punches 
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should these ever be required. Piercing 
punches made of piano wire are highly 
recommended. It sometimes happens that 
it is difficult to get a piercing punch strong 
enough for piercing a hole of the same 
diameter as the thickness of the met*al, 
espec ally if this is unusually tough. 
A practical worker has tried various kinds 
and styles of punches, and has now come 
to the conclusion that a punch made of 
piaijo wire is the very best obtainable. 

Putty 

Black Putty. — A black putty for metal 
and wood is made by mixing whiting and 
antimony sulphide, both finely powdered, 
with soluble glass. It is said that when 
hard, this putty can be polished with an 
agate burnisher. 

Examining Putty. — The examination of 
glazing putty should be carried out in the 
manner explained by J. Cruickshank Smith 
in the “ Decorator.” Putty is a material 
liable to be adulterated. The dry material 
used in its composition should be j^uTe. 
whiting, but it often contains barytes. 
This can be tested by separating the oil and 
adding hydrochloric acid to the dry residue, 
which should be practically wholly solu])Ie 
in the acid. A distinct residue indicates the 
presence of some adulterant, Avhich is most 
probably barytes. The oil used in putty 
should be /pure linseed oil, but resin and 
mineral oils are sometimes added. To dis- 
tinguish these the putty should be worked 
up in the hand until it is soft and warm ; 
if it is then smelt, the characteristic odour 
of resin and mineral oil can often be de- 
tected. Resin oil communicates a tacky 
feeling to the putty, while mineral oil causes 
it to work very short. A portion should also 
be tested to sec how long it takes to dry 
hard, a point which regulates its value to 
some extent for glazing purposes. 

Glazing Putty. — To make glazing putty, 
take a ball of whiting, crush it, dry it, 
and pass it through a sieve of forty-five 
holes to the inch. Knead it up with raw 


linseed oil into a stiff paste, leave it for 
twelve hours, and then well work it up 
again with the hands and a mallet. A still 
harder putty can be made by taking one- 
third by bulk of the whiting away and sub- 
stituting one-third dry white-lead before 
adding the oil. 

Picture Frame Putty. — Place best gilders’ 
wdiiting in a jar and press down fairly 
close ; llicn, with a knife-handle, make a 
small hole in the middle, pour in melted 
size, and gradually stir in the whiting until 
a stiff paste is obtained. The mixing must 
be thorough, or the putty will be “rotten.” 
It should be perfectly hard in from two 
to four hours after applying. 

Stopping Putty. — A quick-drying putty 
for stopping, one that can be glass- 
papered soon after applying, is made by 
mixing dry white-lead in good quality 
brown japan, and adding sulliciont lamp- 
black to colour, a few drops of varnish 
as a binding agent, and a little turpen- 
tiiK'. Putty made of pure white-lead with 
a sufiicieiit quantity of linsc^od oil and 
gold-size added to make it workable is 
an excellent stopping. 

Removing Putty from Old Glass. — Take 
4 oz. of fuller’s-oarth, 1 oz. of soft soap, 
and i oz. of pearlash, to which add a litlle 
powdered lime. Let it stand till the putty 
softens, then wash tlu^ job thoroughly wit h 
soap and water. 

Pyrography (see Poker-work) 

Python Eggs or Pharaoh’s 
Serpents 

These jiarnes are applied to small pellets 
which, on a})j)lying a light, gradually 
jjrotrude a long twisted cylinder like' a 
snake. They arc composed of siilplio- 
cyanide of mercury. Mix the bought 
material to a paste with water, and roll it 
into balls without any other addition, dry- 
ing thoroughly. 'J’he pellets are highly 
poisonous, and are not fit playthings for 
children. 
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Queen’s Metal 

This name is given to a fine silver-looking 
alloy eoin posed of J()() lb. of tin, «S lb. of 
regulus of antimony, 1 lb. of bismuth, and 
i lb. of copper. 

Quicklime 

Limestone is converted into quicklime 
by the “ burning ” -that is, by heating it 
to a very high temperature. 'Fhc simplest 
form of lime-kiln is shaped like an egg- 
cup inside, and is built of common bricks, 
lined with firebric.ks ; it is usually built on 
the side of a hill, the bottom of the kiln 
being providcid with an opening and fire- 
bars ; the top of the kiln is worked from 
a higher level, and is quite open. A quan- 
tity of coal is first placed upon the firebars, 
and upon this large blocks of limestone 
are piled until the kiln is full ; then smaller 
stuff is put on the top and the fire lighted, 
(^{irbonit; acid escapes, leaving quicklime. 
In about two or three days the kiln will be 
burnt out ; the firebars are taken out, and 
the lime drawn when cool. Modern lime- 
kilns are circular or oval, of the Hofmann 
type, with a central chimney and a number 
of charging doors ; in these kilns the pro- 
cess is continuous. (See also Lime.) 

Quickmatch 

To prepare a quickmatch, take a portion 
of the loose cotton- that is used for common 
lamp wick and first soak it in a solution of 
nitre (saltpetre), then wring out. Make 
a paste of gunpowder, hot water, and gum 
solution, and in this rub the cotton until 
it is well covered. Pass the cotton through 
the tube of a small funnel so as to produce 
a cylindrical coi^d of uniform thickness, 
an<J hang up in the open air to dry. When 
nearly dry, coil up the fuse and rub with 
dry gunpowder. In handling the fuse, care 
should be taken not to bend it, or its con- 
tinuity will be broken. 


Quicksilver (see Mercury) 

Quills 

Quills are the large feathers from the 
wings of birds. Those regularly prepared 
for writing purposes are obtained from the 
swan, goose, and turkey, crow quills being 
used for drawing. The parts of a quill con- 
sist of an external membrane and an in- 
ternal pith, the formation of the quill 
itself being of epidermic tissue. To dross 
quills free from the internal pith and 
membrane, the quills arc heated in a fire 
which enables the outer membrane to 
be scraped off by means of a thick, strong 
knife, the quill being pressed nearly flat 
during the operation. It is held for a 
moment in the fire, which at the same time 
strengthens and reduces the quill to the 
proper state of brittleness to admit of its 
being cut by knife or machine into a pen. 
A former method of preparing quills, by 
which toothpicks are still made, is to im- 
merse them for a night in hot water, and to 
treat them in hot sand the next day. 

Cleaning Quills. — (ht off the small tops of 
the quills, tie them loosely in bundles, and 
fix them nearly upright in a saucepan of 
water in which a small piece of alum has been 
dissolved (use a jnece of alum about the 
size of a walnut to a quart of water). Let 
them boil slowly until they become clear ; 
if desired, add a little turmeric or a small 
pinch of saffron to the water, to give them 
the yellow colour ; dry in the sun. Tie 
paper round the feather part of the quills, 
to keep them from dust. The quantity of 
alum may be increased according to the 
desired degree of brittleness. 

Quill Pens 

The commonest plan of toughening quill 
pens is to harden them by heat, a rough-and- 
ready way being to put them in warm ashes. 
They may also be baked in a warm oven. 
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Rabbit Skins {see Skins) 
Rainproofs, Cleaning: (see Cleaning:) 

Rang:es, Cementing: (see Boiler and 
Cement) 

Rats, Ridding: House of 

Therk are three methods of getting 
rid of rats, namely, by poisoning, by trap- 
ping, and by employing a professional rat- 
catcher. A poison made as follows is 
highly recjommendcd : — Melt some hog’s 
lard in a bottle plunged in water heated to 
about 150'^ F. Introduce into it ^ oz. of 
phosphorus for every 1 lb. of lard, then add 
.1 pt. of proof spirit or whisky ; cork the 
bottle firmly after the contents have been 
heated to F., taking it at the same 
time out of the watiu*, and agitate smartly 
till the phosphorus l)ecomes uniformly 
diffused, forming a milky-looking liquiil. 
This liquid, being cooled, will afford a 
white compound of phosphorus and lard, 
from which the spirit spontaneously sepa- 
rates, and may be poured off to be used 
again in a similar mixture, for none of 
it enters into the combination ; the spirit 
merely serves to comminute the phos- 
phorus and diffuse it in very fine particles 
through the lard. This compound, on being 
warmed very gently, may be poured out 
into a mixture of wheat flour and sugar, 
incorporated therewith, and then flavoured, 
if desired, with oil of rhodium; the flavour 
may be varied with oil of aniseed, etc. 
This dough is made into pellets and laid 
in the rat holes. Being luminous in the 
dark, it attracts the notice of the rats, 
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is readily eat(‘n, juid provTs fatal. Other 
recipes are as follows : —Take (‘qunl parts 
of oil of amber and ox-gall, and add to them 
suflieient oalineal or flour to form a 'j)aste ; 
divide this paste into small balls, and 
place in the middle of the infested chamber. 
Surround tla^ balls with vessels of water. 
The smell of the oil will attract the* rats 
and they will devour the balls, and, be- 
coming intensely thirsty, will drink the 
water till they dh* on the spot. Squill 
(Soil! (I mariLma), the root of which is 
much used in nuHlicine, is also said to ho 
a powerful poisoii for rats. It is prepar'd as 
follows : — (hie of tin', bulbs is cut into sli(*(‘s 
and bruised, then stewed in a pan wit li fat, 
which is aft(*rwards straiiu'd and pouri'd 
into plates ; these are put in place's infested 
with rats. To preve'iit dogs and poultry 
from eating this poisonous compound, 
it may be placed in a wooden box, about 
I ft. fi in. long, having a hole^ at (‘ach end. 
The rat gets in at onej (‘ud and goes out at 
the other, afte'i* partaking of the food, 
which soon kills it. The great obje'ction 
to poisoning is that the rats die umh'r the' 
floors and in inaccessible places, and, putre- 
faction setting in, causes a very fe)ul odour. 
A trap is less liable to (;reate a nuisance, 
but there is no guarantee tluit any large 
proportion will be caught. Toasted cheese 
and other dainty morseds are left about 
the entrances to the rat holes for a few 
nights, then for two or thri'e nights empty 
rat-traps are placed in conjunction with 
the dainty morsels, and then the traps are 
baited and no morsels left outside. By 
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repeating this operation for two or three 
weeks a large number of rats may be caught. 
Placing gas tar and chloride of lime in 
proximity to the rat holes may then drive 
away those which arc not caught. But 
the most elTective way is to employ a pro- 
fessional rat-catcher. 

Razors 

Sharpening and Setting Razors. — When a 
new razor is properly set the edge will 
aj)pear as shown in Fig. 5 If), the angle being 
acute, and, for a considerable time, if no 






Fig. 516. —Section of Fig. 616.— Section of 
Razor Properly Set. Worn Razor. 


Fig. 617. — Razor on Oilstone. 



accidents occur, stropping every time it 
is used will be suflLcicnt to keep it in order. 
After a time, as the cutting edge wears 
away, the angle becomes more obtuse as 
shown by Fig. 51(5, and the leather of the 
strop will not remove sufficient metal 
to work the edge to the proper angle. It 
is therefore necessary to use an oilstone, 
or, if in bad condition or badly notched, 
a grindstone first and then the oilstone. 
A Turkey stone is the best to use for the 
purpose, as it cuts quickly, and leaves a 
good edge, but if* one of these is not avail- 
able, a Washita or some other coarse cutting 
stone may be used first, and the edge 
finished on a hard stone, such as a Ghamley 
Forest: The use of the stone is to remove 


the black portion at a (Fig. 516). To do 
this, the blade is placed on the stone with 
the back and edge resting as shown at 
Fig. 517, and rubbed up and down length- 
ways of the stone, both sides of the blade 
being rubbed alternately until the waste 
metal A (Fig. 516) is removed. The sharpen- 
ing on the oilstone should be discontinued 
just before the cutting edge is reached, 
unless the edge is notched, or a wire edge 
will be the result ; that is, a thin edge of 
metal, that will bend backwards and for- 
wards when the blade is turned over, will 
be formed. The oilstone should be thor- 
oughly clean, and lard or sweet oil mixed 
with about a quarter of its bulk of paraf- 
fin should be used. 'Fhe razor is now 
ready for stropping, and a strap of buff 
leather, such as an old army belt, is one 
of the best tools that can be used for this 
purpose. As a substitute, a piece of fairly 
hard leather may be glued on to one side 
of a piece of wood, the surface of the 
leather being dressed with a little rotten- 
stone and oil, and a piece of soft butf leather 
may be mounted on the other side of the 
wood ; the dressed surface is used first. 
In using the strop the blade should be 
drawn along the leather back first as shown 
by the arrows a (Fig. 518), then turned over 
with the back of the blade on the strop 
as at B (Fig. 518), and not edge downwards, 
for the return stroke. A few rubs should 
be sufficient on the soft leather only, tlie 
dressed side being used when the razor is 
in bad condition. Two or three razors 
should be in use at a time, as it is often 
found that if given a rest for a week or two 
a blade that has apparently got out of order 
will then work better than ever. The 
strop should be used after shaving as well 
as before, so as to put the razor away in a 
good condition. 


Reamer 

The use of a reamer, says the “ Bazaar,” 
is to follow the drill to enlarge' and smooth 
a hole already brought nearly to size. It 
is not intended to remove much metal. 
One of its principal advantages comes in 
when two or more pieces of work have 
been drilled separately and then brought 
together to have the holes reamed ; for 
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however carefully the holes were drilled 
there is sure to be some degree of over- 
lapping. 

Reamers, Hardening and Tempering (,sec 
Hardening). 

^ Red -lead 

Red-lead is a well-known and largely 
used red pigment, especially useful in 
painting ironwork and also in glass manu- 
facture. Its ancient name is minium. It 
is prepared by oxidising metallic lead in 
a kind of reverberatory furnace. Red-lead 
is triplumbic tetroxidc (Pb;^!),). It is a 
very bright pigment with a slight orange 
hue. It is heavy, its specific gravity being 
about 8-(). It has good body and cover- 
ing power, but is blackened by exposure to 
air containing sulphuretted hydrogen. It 
is an active drier. Orange-lead is a form 
of red -lead — brighter than ordinary red- 
lead ; it is prepared by calcining white- 
Icad. Red-lead is used in jointing pipes, 
boiler manhole covers, etc., as already 
described in this book. It is the chief 
ingredient in a number of cements. Red- 
lead as ordinarily purchased is composed 
generally of 20 lb. of the red-lead itself, 
5 lb. of oil, and a little driers, and this 
quantity will be found sufficient for one 
coat on 750 sq. ft. of iron. 

Advantages and Disadvantages of Red-lead. 
— These arc set forth in the “ Decorator ” 
by Frank Rathbonc as follow : —Among 
the princij^al advantages are : — {a) It is 
inexpensive ; (6) it forms a strong protec.- 
tive covering to the iron or woodwork to 
which it is applied ; (c) it is durable, resist- 
ing alike the action of frost, damp, and 
heat ; (d) it is remarkably adhesive ; (e) 

it mixes well with linseed oil ; (/) it has a 
powerful drying action on oil, and hence 
dries quickly ; (g) it possesses good cover- 
ing properties, and may be mixed with or 
applied over any of the other pigments 
without affecting them or being afiected, 
ultramarine, cadmium yellow, and those 
pigments which contain sulphur being, 
however, exceptions. Among the disad- 
vantages of red-lead are : (a) It is quite 
inadmissible as a water paint ; (6) it is 

influenced by sulphuretted hydrogen, and 
turns quite black under its influence ; (c) 


it sets quickly ; (d) it is somewhat difli- 
cult to work. The comparison is thus 
greatly in favour of red-lead, which is worthy 
of being used to a greater extent than it 
is in house-painting. The extensive use 
of it by railway and other companies 
who have most carefully tested it should 
be sufficient to demonstrate its value 
generally. 

Resin 

Resin or colophony is an oxidation pro- 
du(;t of turpentine, and is contained in 
all crude turpentines. The turpentine ns 
it flows from the various species of pine 
is a viscous yellow fluid very much like 
honey ; if left in contact with air it oxidises 
and becomes a solid resin. It is, how- 
ever, taken in the fluid state and distilled, 
when oil of turpentine or spirit of turpen- 
tine passes ov(*r and resin is left in the 
retorts. This is not purified in any way, 
but is run direc,t into barrels in which it 
solidifies, and is shipped in that condition. 
It is soluble in alcohol and (ihloroform. 
It varies in colour from a very pale yellow 
to a dee]) brown. Resin consists ])rinci- 
pally of acids, chief aanong which is abietic 
acid. Vejiice tuipentine and Canada balsam 
arc both crude' turpoTitines. 

Disguising Smell of Resin.-- The smell 
of resin is persistent, and there is no method 
of re?noving it. To disguise it, add some 
other odoriferous substance in sufficient 
quantity to overcome the snu'll of the resin, 
but without giving a decided odour ; try 
oil of mirbane. 

Melting and Casting Resin. — For small 
blocks tin])latc or brass moulds may be 
u.sed, but for large blocks the moulds may 
be of galvanised iron sheets bolted together, 
so that tliey may be ta,k(m to pieces for 
removal of the blocks when cold. Warm 
the moulds before the Kjsin is poured in, 
and, if the blocks are small, the moulds 
should be kept in a warm place, and allowed 
to cool slowly, as sudden cooling causes resin 
to break. 

Resin Grease. — A rosin grease may he 
made ])y dissolving common resin in resin 
oil ; the quantities cannot be given, but 
try 1 part of resin and 4 parts of resin 
oil, and if that is not satisfactory, increase 
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the resin. Heat the resin oil carefully 
and stir in the resin till dissolved. 

Toughening Resin. — Melt it down and 
stir in some mineral powder such as barytes, 
china clay, or plaster-of-Paris. The pro- 
portions may be varied from one to four 
parts resin per part of mineral matter ; 
the former yields a mass as hard as slate. 

Roasting:-jack 

Koasting-jacks can be taken apart by 
undoing the screws or nuts at the bottom. 
They can be cleaned with benzoline to 
dissolve the old oil and grease, and after- 
wards oiled with ordinary machine oil. 
Stout silk, as used by tailors for button- 
holes, etc., is employed to suspend the 
verge ; juit on as many thicknesses as con- 
venient. 

Rocks, Artificial (see Taxidermy) 

Roof Repairing: 

The defects most generally met with 
in leaky roofs are cracked tillets, caused 
by vibration ; insutlicient la]) of the roof 
covering (the lap should increase as the 
])itch of the roof decreases) ; irregularity 
of bond ; hollowness of the roof owing to 
the weakness of the roof timbers ; holes 
in the gutters (generally at the place where 
they are soldered, or at the angles) ; and 
choked gutters and broken slates. When 
a roof is to be repaired, the leaks should 
be located by measurements taken inside 
the house, using one of the walls or a window 
as a guide. If the source of the leak cannot 
lie discovered in this way, a few slates 
must be taken off and the search renewed. 
Another plan is to allow water to trickle 
down the outside of the roof directly over 
the suspected place ; by removing a few 
slates where the water has drained off, 
the weak spot will be plainly seen. It 
is generally at the angles that fractures 
occur, and iiothing will be found so effectual 
a preventive as flashings all up the wall, 
or soakers. If soakers are used, they 
should be secured to the wall or to battens 
in order to keep’ them from slipping down. 
As* a rule, the ordinary fillet cannot be 
depended on to keep out water ; it is badly 
shaped, being triangular instead of rect- 
angular, and clings to the wall rather than 


to ' the roof, the former being rougher 
and more rigid than the latter. When a 
fracture occurs (fractures being caused 
by the vibration to which every roof is 
subject, and by extremes of temperature), 
it is always the roof that separates from 
the fillet, and an opening for the ad- 
mission of water is formed. Sometimes, 
especially during storms, water will pene- 
trate a roof though the slates are per- 
fectly sound ; this is the result of insuf- 
ficient lap. If the roof is otherwise in 
good condition, it will be sufficient to strip 
a portion about 3 ft. square just over the 
spot where the water enters, and give 
an extra lap to the slates or tiles when re- 
placing them. Should it be objected that 
such partial stripping of the roof will spoil 
its appearance^ a piece of zinc, wide enough 
to cover the joint or joints where the water 
finds an inlet, may be inserted between 
the slates, the zinc being pushed upwards 
as far as the nails will allow ; of course, 
the zinc must not come down below the 
bottom edge of the slate so as to be seen. 
The amount of lap to be given must depend 
on the pitch of the roof, the nature of the 
roof covering, and the local peculiarities 
of the climate. Should the amount of lap 
vary in the same roof, the largest lap should 
be given at the bottom, and the least at the 
top. The bond of the slates can only be 
kept properly by starting correctly. Slates 
should be trimmed to a uniform size, and 
the half slate on the second course, to break 
the joint, should be exactly half the width 
of a whole slate. The practice of using 
small strips of slate for the under eaves, 
just breaking the .joint by about 2 in., 
and leaving an open space, cannot be 
too greatly condemned, for it is at this 
point that the greatest volume of water 
collects. Such a leak does not often show 
itself on the ceiling, but soaks into the wall, 
on which, sooner or later, it makes its 
presence known by ugly dark patches. 
The slates at the under eaves should fit 
as closely as at any other part of the roof. 
When a roof, owing to faulty construction, 
has become uneven on the surface, rafters 
must be fixed up to strengthen and level 
it. Nothing is gained but much is lost 
by skimping the roof timbers, for a weak 
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framework means a strain on the roof 
covering that necessitates constant repairs. 
To ascertain the position of a leak on a 
flat or in a gutter, careful measurements 
must first he taken inside the rooms, and 
the gutter must be cleared and washed out 
and wiped dry. A hole or crack in a zinc 
gutter shows as a dark line on the surface 
of the zinc. Fractures in lead are generally 
not so easily discovered, but they can be 
found by wiping the surface with a dry 
rag and watching carefully for the ap})ear- 
ance of any damp spots caused by water 
oozing from the crack. Soldering should 
be avoided as much as possible. For leaks 
caused by broken slates and stopped-up 
gutters the remedy is obvious. Finally, 
it should be borne in mind that wlnni a 
leak shows itself on a ceiling the rain does 
not always enter the roof just above it ; 
very often the water travels some dis- 
tance along the roof timb(*rs before it 
finally drops on to the ceiling. 

Asphalt for Roof Felt. — Ijiquid asf)lialt 
coating for felt roofing contains *J5 per 
cent, asphaltum, and the balance is (*oal 
and water-gas tar. It is of the consis- 
tency of hot pitch, and is ap])lied with a 
large paint-brush. In cold W(‘ather oil 
has to be added to make it flow fre(‘ly. 
It is applied to the felt without heating 
or preparation of any kind, and is elTi'clive 
for from one to two years. 

Cement for Roofs {see Cement). 

Ropes 

Grease for Hemp Ropes. — Tliis may b(* 
made by melting tallow, running it through 
a sieve into another vessel, and then mix- 
ing with it, constantly stirring, one-fifth 
part, by weight, of hot linseed-oil var- 
nish. Those ingredients must l)e incor- 
porated thoroughly ; then add onc-fif- 
teenth part of vaseline. The preparation is 
applied whilst lukewarm h}' means of a 
wooden spatula, and rubbed in with a 
clean woollen rag. 

Preserving Ropes. — When the ropes get wet 
they should he hung up to dry either in 
the sun or by artificial means ; they should 
not on any account be placed in a closely 
confined place, where no air can get to 
them. Soft soap and tallow would not be 


of any use after the ropes have been used. 
Oiled or slightly tarred hemp and manilla 
should be employed when the ropes are 
exposed to all weathers. Paraffin wax or 
shoemakers’ heelball may be applied to 
cotton ropes ; blacklead (graphite) is some- 
times used, but is not so good, besides 
adding considerably to the weight, (rraphite- 
oil preservative for manilla rope is used 
by an American rope manufacturer, who 
treats the inner yarns of each strand, 
as well as the cor(\ in a bath of graphite 
and oil. When the rope is put into ser- 
vice, this lubricant thoroughly permeates 
the fibre, thus overcoming ititernal wear, 



Fig. 619. — Rope Strands placed Alternately. 



while sunieieiit comes lo th(‘ surface lo afford 
ample ])rotection outside. The lubricant 
never leaves th(‘- rop(‘. The oil is used as 
a vehicle to convey the flakes of graphite, and 
as long as the strands arid yarn remain' 
together they are thus kept soft and pliable. 
Hopes so treated are said to be sidf-liibri- 
catiiig, and do not need external dressing. 

Splicing Cotton Rope. —Unlay the ends 
to be spliced to the extcuit of six or seven 
times the rope’s diameter, and place these 
alternately together as shown in Fig. ol9. 
Push them up close, and grasp in the left 
hand the three ends B, (;, and D, together 
with that i^art of the rope marked e, then 
proceed to tuck the. ends; the end A is 
passed as shown by the arrow. After 
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making two tucks with each of the three 
ends, turn the rope round and tuck the 
other three in the same way ; stretch well, 
and do not cut off too close. If the splice 
has to go through a block sheave, make a 
“ long splice.” Unlay three times as much 
ends, marry as before, and unlay one strand ; 
follow it up with the end opposite, then 
unlay another in the opposite direction, 
following up as before, and the result will 
be as shown in Fig. 520. Next tie an “ over- 
hand ” knot with each pair of ends, snug 
and lialvc all the ends, and tuck once over 
one and under two. 

Rouge 

To prepare jewellers’ rouge (peroxide 
of iron), add an oxalic acid solution to a 
solution of iron sulphate (copperas) until it 
c(*ases to form a precipitate. Filter off the 
liquid, and wash the residue with repeated 
cliangcs of water, and then dry. Place in a 
suitable container, heat gently, and, after 
it has ignited, allow it to burn until only an 
iin])alpable powder is left. 

Rugs (see Skins) 

Rush -seated Chairs (sec Chairs) 
Russian Tallow (see Tallow) 

Rust 

The “ Engineer ” states that rust is the 
greatest enemy to all iron structures. An 
iron surface may ])c coated with paint, 
but nevertheless the rusting of the iron 
])roceeds unchecked. Rust is simply a 
hydroxide of iron or a hydrated oxide — 
that is, the metallic iron has combined 
with oxygen in the presem^e of moisture 
(water). The brown or brownish-red pow- 
der forms on any iron exposed to the atmo- 
sphere, and the iron becomes “ eaten ” or 
corroded until it is reduced to a skeleton 
of its former solid mass and capable of 
being bent or broken as easily as a stick 
of wood is snapped. Practically speaking, 
there is no way of stopping the erosive 
process when once iron has begun to rust, 
but iron will not rust in dry air or in dry 
oxygen gas ; rust can be formed only 
when moisture is present. The moisture 
acts in a catalytic way, conveying oxygen 
to the iron in such a fashion that the oxygen 


combines with the metal to form the hy- 
drated oxide. Some authorities assert thar 
rusting can only occur when carbonic acid 
gas (CO 2 ) is present in the air or moisture, 
but it seems clear that the presence of this 
gas is not essential to the formation of 
rust. According to the “ American Ma- 
chinist,” it has long been stated academically 
that iron would not rust in pure water or 
in dry oxygen, but that carbonic acid was 
necessary to its corrosion. Colour was 
given to the statement by the well-known 
corrosion in steam boilers due to air ex- 
cluded from the feed supply. Mr. Gerald 
Moody has brought some facts before^ 
the Chemical Society relative to this matter. 
Pure air passed over bright iron wetted with 
pure water did not cause rust even with 
exposure for six weeks, but in six hours 
ordinary air containing its usual 0-0004 
part of carbonic acid would cause tarnish, 
and in seventy-two hours the iron was de- 
cidedly red -rusted. Carbonic acid is the 
element in the air which must be kept 
from contact with bright surfaces. Some 
kinds of iron resist the rusting process 
much better than others; cast iron does 
not so readily rust as wrought iron, while 
steel will sometimes resist the rusting foi 
a considerable time compared with iron. 
The nature of the rust produced also slightly 
varies, light-brown rust containing a largei 
percentage of moisture than red-brown 
rust. 

Cleaning Rusty Iron and Steel. — (1) H 

possible, soak in paraffin oil, and then rul: 
bright with emery powder or emery clotli, 
Keep in good condition by coating witli 
Russian tallow or vaseline. Turpentine 
may replace the paraffin. (2) Or, apph 
sweet oil, letting the article soak if pos- 
sible ; then use emery and finish off witl 
putty powder. (3) After soaking in paraffin 
any coarse abrasive may be used — coars( 
sand, etc. . A wire scratch-brush is handy 
too, in removing rust at this stage. (4' 
Cover the article with sweet oil, well rubbec 
in, and allow it to stand for, say, two days 
Then rub it down with powdered unslakec 
lime. (5) Another method, with smal 
articles, is to heat them to a dull red, and 
then plunge them in boiled linseed oil 
Next rub with a brush, using oil and emer} 
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>owder. The ordinary scratch-brush will 
lo the work more quickly. (6) Rust re- 
iiovers using potassium cyanide are re- 
commended in the directions issued to the 
LJ.S.A. artillery. Polished steel instru- 
ments may be cleaned as follows : — Tf 
Dossible, soak in a solution of 1 part (by 
iveight) of the cyanide in 4 parts of wat(‘r, 
vnd when all loose rust is removed, polish 
with cyanide soap, prepared by making a 
saturated solution of some cyanide, add- 
ing precipitated chalk, and then incor- 
porating in a mortar with some white Castile 
soap cut into hue shavings. Cease to add 
soap when the mixture gets thick. All 
preparations containing cyanide of potas- 
sium arc deadly poisons, and should be used 
with the greatest care. (7) For removing 
rust from iron, dip in or wash with a mix- 
ture of 1 nitric acid, 1 part muriatic 
acid, and 12 parts of water, and then tlior- 
oughly rinse with clean water. («S) To 
clean rusty iron electrically, a very simple 
method is to bind to it with wire a piece 
of zinc so that the two are in electrical 
contact, and then immerse in ratlicr dilute 
sulphuric acid for several days. The rustier 
the iron, the stronger should be the acid. 
If the iron is only slightly rusty, bind round 
it a length of galvanised wire and then 
immerse, dispensing with the piece of zinc, 
that on the wire being sulTicient. When 
all rust is removed, the iron will have a 
greyish-black appearance and should then 
be washed and oiled, or treated with a rust, 
preventative. 

Quicklime as Rust Preventative. — Quick- 
lime may act in some circumstances as a 
ru%st preventative, but it is not recom- 
mended. It acts by absorbing moisture, 
and ultimately, of course, gives up that 
moisture to the air again. This fact should 
be borne in mind in considering recipes 
including quicklime (see, for instance, a 
paragraph in the next column). 

Refining Iron Rust. — Iron rust is a 
hydrated oxide of iron. It may be converted 
into metallic iron by heating it with char- 
coal iii a crucible, and finely divided iron 
thus produced may be picked out with a 
magnet. It may also be smelted with char- 
coal and limestone in the same way as an 
iron ore. Unless there is a large quantity 


of rust to treat, it will not pay for the 
trouble. 

Rust Joints. — For a slow-setting rust 
joint on iron use 100 lb. of iron filings or 
borings to 1 lb. of sal-ammoniac in powder 
and J lb. of flowers of sulphur. This 
should be mixed to a thick paste with 
water. For a quick-setting joint, use, 
say, 80 lb. of iron filings to 1 lb. of sal- 
ammoniac and about 2 lb. of flowers of 
sulphur. When a tank has ])ecn caulked 
with a rust joint, the water should not be 
admitted too soon, especially at any head, 
as it will wash out the sal-ammoniac before 
the chemical combination is (H)mpleto, thus 
spoiling the joint and causing the tank to 
leak. 

Rust Marks on Linen. -To remove rust 
from linen, touch the spots with a mixture 
of 1 part (by weight) of potassium oxalate, 

I part of lemon juice, 1 part ()f salt, and 
10 parts of water. Warm the linen on a 
hot plate or bottle tilled with hot water, and 
tluMi wash with soap and water. 

Rust Prevention. -What is required is to 
prevent air and moisture from reaching 
the bright parts of steel machines, etc. For 
this purpose Russian tallow and oils of 
various kijids arc often used, or the articles 
may be ])rotected by dressing with boiled 
linseed oil thickene(l with a suitable pig- 
ment to give it body (so forming oil pjiint). 
Rust in powder is often used as a pigment for 
iron and steel articles. Another method is 
to add about 2 pints of water to i 11). of 
(piicklime, and the mixture should be left 
till quite clear. Next olive oil is added 
till it forms a thick cream. The articles 
to be protected should then bc^ coated rath(;r 
thickly with this compound. Or quick- 
lime is slaked in a covered pot with enough' 
water to make it crumble, and made hot. 
Tallow is then added to form a paste, whi(4i 
is wiped over the bright parts. This last 
preparation can be easily removed. Chief 
among methods of preserving iron from 
rust, distinct from mechanical coverings. 
Prof. John M. Thomson mentions the trans- 
forming of a part of its surface substance into 
an insoluble coating, and the introduction 
of preservative material a little distance 
into its pores. Heated to C. and 

plunged into a bath of pitch and “ oil,” 
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kept at 100° C., some of the mixture ap- 
pears to soak in and then serves to prevent 
ruvst. Barffing consists in heating iron to 
the proper temperature in a muffle, and 
blowing a stream of steam at 540^ C. into 
the muffle and upon the iron, forming 
there, in the course of from six to eighteen 
hours, a coating of magnetic oxide that 
does not rust. Bower’s process brings 
about the same end by quicker means, 
by heating the iron in a brick kiln in the 
presence of combustible gases, and more 
air than is needed for their combustion ; 
this results in the formation of a red oxide 
on the surface. This is tlien reduced to 
magnetic oxide by decreasing the excessive 
supply of air. Many methods of treating 
iron to prevent corrosion have been adojjted, 
and tin*, following appears to form the best 
and most durable protection for iron pipes, 
etc., against atmospheric influences. The 
iron pipes arc first cleaned by means of 
])enzine or turpentine to remove rust, and 
are then heated over a fire to about 200° F., 
after which they are dippctl into the fol- 
lowing preparation : Coal tar IM) gab, 
air-slaked lime 40 lb., and coal-tar naphtha 
2 gab, mixed well together. Ordinary 
coal tar is injurious to the metal as it con- 
tains fr('c acids which attack the iron as 
stated, but in the above the acids are 
neutralised. The addition of the naphtha 
makes the coal tar fluid, and, assisted 
by heat, th(^ tar readily enters the pores 
of the metal, which is thus rendered ^nist- 
proof. To kt‘ep machinery from rusting, 
a compound is made with J oz. of camphor 
dissolved in 1 lb. of melted lard ; the scum 
is taken oil, and as much line blacklead is 
mixed in as will give it an iron colour. 
Clean the machinery and smear it with this 
mixture. After twenty-four hours rub clean 


with a soft linen cloth. One good applica- 
tion is said to last for months in ordinary 
circumstances. 

Ruaty Bath {see Bath). 

Rusty Boilers (see Boilers). 

Rusty Furnace Pan. — These pans should 
never be allowed to get rusty, for, if thor- 
oughly dried directly after use, they will 
keep in excellent condition for a month, 
and in some cases for three or four months. 
From a fortnight to one month, as a rule,, 
is the longest period that these pans are out 
of use. For removing the rust, use soft 
soap and silver- sand, with a little water, 
and thoroughly scour the pan with this on 
a coarse cloth, or wdth a stiff brush. When 
the rust has disappeared, thoroughly dry 
the surface. It should then keep good 
until the. pan is next wanted for use ; that 
is, for any reasonable period. Of course, 
the trouble could be overcome by having 
the pan galvanised, but even then careful 
drying w'ould be just as necessary after 
a time, as the galvanised (zinc) surface soon 
wears off if the pan is in regular use. 

Rusty Range Boiler. — Empty the boiler 
and well scrub it out. When dry, give it a 
coat of limewhite w'cll rubbed in. When 
this is dry, give it another. On this drying, 
the water can be run in again. The lime- 
white is made by mixing ordinary slaked 
lime with water to the consistency of thin 
cream, a little size being melted and mixed 
in to. act as a fixative. Lime opposes the 
rusting ])rocess, anil this is wdiy iron pipes 
and boilers are not seriously rusted in 
hard -water districts, the water having lime 
in solution. Limewhiting the interior of 
the boiler will not spoil the water in any 
w^ay, and, being w’^hitc, it enables anyone 
to see when the l)oiler becomes dirty and 
needs cleaning. 
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Saccharin and its Detection 

Saccharin is oxtonsivoly iisod hv rnaiiii- 
I'acturers of propaivd foods and drinks 
as a substitute for sugar, thaji whicli it is 
many hundreds of times sweeter. Chemi- 
cally, it is a very complex substance and 
is known as benzoyl -sulphimide. Tt is a 
\vhite crystalline solid, wdiicli is only slightly 
soluble in cold water. Ft is odourless. 
Apparently, it is not harmful to the human 
system. It is detected and (‘Xtracted by 
means of chloroform. In the case of solid 
and semi-solid foods, the sample must, 
of course, be prepared by extraction wdtb 
water. The residue left after the evapora- 
tion of the chloroform, if a considerable 
amount of saccharin is present, has a 
distinctly sweet taste. Tlie. only other sub- 
stance — sugar — having a sweet taste* which 
may be present in foods is not soluble in 
chloroform, and therefore does not interfere 
with this reaction. Certain other bodies 
(tannins) which have an astringent taste 
are present, and as they are solu})le in 
chloroform may sometimes mask the test 
for saccharin, but with practice this ditli- 
culty is obviated. 

Sacks 

Dressing for Coal Sacks. — There are several 
methods of waterproofing coal bags. (1) 
A cheap way is to immerse them first in 2t) 
per cent, of soap in water ; then in 20 per 
cent, of sulphate of copper in water ; after- 
wards give them a good rinsing. (2) Take 
12 gal. of linseed oil, 1 lb. of litharge, 14 oz. 
of umber, and 1 lb. of vegetable black. 
Boil . together for twenty-four hours. 
This composition should be well rubbed 


in with a tar brush. (2>) Mix together 1 pt. 
of raw linseed oil, 1 pt. of boiled linseed 
oil, and h lb. of lampblack. Apply two 
coats of this by means of a j)aint l)rush, 
allowing eacli coat to dry thoroughly by 
hanging tlu* hags on a line suspended 
in a warm room. Kaw linseed oil alone 
lakes much longer to dry than the above, 
but is more plastic and pliable. Tliese 
])rocesses render tlu* bags impervious to 
moisture and <b‘cay. 

Saddlers’ Wax (see Wax) 
Sal-ammoniac 

There are many uses for this substance 
in the arts. Jt is ammonium chloride — 
muriate of ammonia -and has a sharp, 
acrid taste. Sal-ammoniac, will dissolve 
in about two and thrce-<piarter times its 
bulk of cold water or in a smaller pro])()r- 
tion of hot water. 

Salicylic Acid, Detecting* 

The detection of salicylic acid is curried 
out in the following way .' — Solid and semi- 
solid foods, such as jelly, should be dis- 
solved, when soluble, in sufficient water to 
make them thinly liquid. Foods contain- 
ing insolubh* matter, such as jam, mar- 
malade, and sausage, may be macerated 
with water and strained through a piece of 
white cotton cloth. The maceration may 
be performed b\' rubbing in a teacup or 
other conveni(Uit vessel with a luuivy 
spoon. Salicylic acid is used for preserving 
fruit products of all kinds, including bever- 
ages. It is frequently sold as fruit acid. 
It may be detected as follows : — Between 
2 oz. and d oz. of the liquid obtained from 
fruit products, as described above, are 
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placed in a 5-oz. narrow bottle ; then 
about a quarter teaspoonful of cream of 
tartar (or, better, a few drops of sulphuric 
acid) is added, the mixture shaken for two 
or three minutes, and filtered into a second 
small bottle. Three or four tablespoonsful 
of chloroform are added to the clear liquid 
in the second bottle, and the liquids mixed 
by a somewhat vigorous rotary motion, 
poured into an ordinary glass tumbler, 
and allowed to stand till the chloroform 
settles out in the bottom. Shaking is 
avoided, as it causes an emulsion which 
is difficult to break up. As much as pos- 
sible of the chloroform layer (which now 
contains the salicylic acid) is removed 



inch with clean, dry sand, and heat it by 
means of a gas ring-burner. In largo 
laboratories the sand bath is a large iron 
plate laid in brickwork, covered with 
sand, and heated by coke burning in a 
small fireplace beneath. 

Sash Cords {see Window) 

Satin, Gilding: on (see Gilding:) 

Saucepans 

Cleaning Iron Saucepans. — To clean rusty 
saucepans, use a wire brush, some sharp 
sand and water, and brush them until the 
rust disappears and the iron is clean. Sauce- 
pans may be kept clean by dissolving 
some washing soda in the water that is used 
for washing them with, and drying them 
out on the hob before putting them away. 

Repairing Iron Saucepan. — To repair a 
wrought -iron saucepan which has a hole 


Fig. 622 . — Tenon Saw. 


Fig. 621 . — Hand Saw with Nibbed Back. 


(without any admixture of the aqueous 
liquid) by means of a medicine dropper, 
and placed in a test tube or small bottle 
with about an equal amount of water and 
a small fragment — a little larger than a pin- 
head— of iron alum. The mixture is thor- 
oughly shaken and allowed to stand till 
the chloroform again settles to the bottom. 
The presence of salicylic acid is then indi- 
cated by the purple colour of the upjior layer 
of liquid: 

Salt, Glauber’s (see Soda) 

Salt, Spirit of {see Acid, Hydrochloric) 
S^and Bath 

Work has oft^n to be heated on a sand 
bath. This is simply prepared as follows : 
Cover a shallow iron pan (a fryirg-pan, 
for instance) to the depth of about half an 


in the bottom, first thoroughly cleanse 
the iron around the hole by scraping, and 
afterwards fi.ish with emery cloth; then 
“ tin ” the cleansed part with a heated 
copper-bit and ordinary tinman’s solder, 
using strong chloride of zinc as a flux ; 
then cut out a piece of new tinned iron a 
little larger than the hole, and place it 
over it so that its edges lap on to the freshly 
tinned part. Now solder round the patch, 
using the solder and flux mentioned above. 

Saws and Sawing: 

The handyman needs at least two saws 
for wood — one being a hand -saw (Fig. 
521) a;id the other a tenon saw (Fig. 522). 
The typical hand-saw has a blade which 
is from 24 in. to 28 in. long, the blade 
being as thin as possible, but sufficiently 
strong not to buckle under thrust. The 
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teeth are bent to right and left alternately, 
this being called the “ set.” For general 
work about the house and an occasional 
job of firewood cutting, the set should be 
medium. A fine set leaves a clean cut, 
but makes the sawing hard work when the 
wood is thick or damp. The teeth are so 
sharpened that their points first enter the 
wood, the fibre being then divided by a 
gradually incisive kind of aedion. Six 
teeth to the inch is a suitable number for 
a hand -saw. When a saw is required 
entirely for light carpentry work, n ])anel 
saw is to be preferred ; this is about 
‘2 in. or 3 in. shorter than the hand-saw, 
narrower, thinner and lighter. The tenon- 
saw produces a clean out owing to the fine- 
ness of its teeth, and by its means delicate 
work can be cut without fear of tearing u]) 
the grain. There is a variety of saws 
used for wood, but the above-named are 
sufficient for most purposes about a house. 
For sawing metal, a hack-saw is used, this 
being a narrow saw held in tension in a 
frame. 

Brazing Band Saws (see Brazing). 

Sawing. — A common fault with beginners 
is that they do not take sufficient care at the 
commencement of the cut or kerf. The first 
part of a cut is most important, because if 
that is not made square through the wood 
it is afterwards a very difficult matter to 
get the cut square without twisting the 
saw, and perhaps spoiling it. Begin sawing 
by placing the left thumb (see Fig. r)2'») or 
forefinger to the line, so as to guide the 
saw at the commencement of the kerf, 
then take a few gentle and careful stroke’s, 
making sure that the saw enters the wood 
at right angles. Move the loft hand to a 
more vsecure position, and then us'^ ntnirly 
the whole length of the saw, taking care not 
to draw it right out of the ki'rf, or it may 
be damaged by striking against the work 
at the return stroke. )See that each stroke 
is regular. Allow a slight pause between 
each stroke to enable the worker to retain 
energy for each downward (working) stroke. 
Short, jerky and c^uick strokes must be 
avoided, for they rapidly produce fatigue, 
and result in bad work. Do not force the 
saw : that is, do not press too hard at each 
downward stroke, as this fault not only 
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leads to fatigue, but also strains the saw. 
When accuracy is important, occasionally 
test the saw in the cut with a square to see 
whether it is perpendicular to the surface 
of the wood (acc Fig. 521). As far as prac- 
ticable, the saw-blade, marked line, and 
saw-cut, the eyes, shoulder, elbow, and 
hand, should be in one plane. The head 
should be over the saw, so that the operator 
is able, to see that the saw-blade is out of 
winding with, and in the same plane as, 
the line ; tin’s is a very important point. 
A faulty position for liand-sawing is to 
have the head not over the saw, but some 
distaiKie to the left of it ; conscquentl}'. 



Cut. of Saw Cut. 

the saw leans to tlie left, and cuts out of 
the perpendicular. I’liis fault is usually 
c.onil)inc<i with another, namely, g(‘tting 
too far behind the tool, which attitude 
does not allow the operator to compar(‘ 
the saw with the line, because*, be is not 
able to keep his head over it, and ho is also 
prevented from having full command over 
the saw. By holding the saw in a more 
vertical position, there are fewer teeth 
in contact with the wood at one time, and 
hence there is less resistance than when 
the saw is made to slant more nearly to 
the horizontal ; the defect noted is that 
known as “ laying ” the saw. With thick 
stuff it is a good plan to square the lines 
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down each end and line out each side, 
and then, during the process of sawing, to 
turn the wood over occasionally, and thus 
saw from both sides. When, however, it is 
desired to saw the wood entirely from one 
side,- the blade should be tested now and 
again with a square, to see whether the saw 
is at right angles to the surface of the 
wood (see Fig. 524). After sawing down a 
foot or two, it will be found desirable to 
open the cut a little by inserting a screw- 
driver or wedge, so as to reduce the friction 
between the sides of the kerf and the saw- 
blade. Do not open the saw-kerf wide, as 
this tends to split the wood, and to cause the 




Figs. 52B and 626. — Hingeing Screen Frames. 

saw to wobble, thus increasing the difTi- 
culty of following the line. It is desirable to 
lubricate the blade with a little oil. 

Sawing Wet Wood. — In attempting to saw 
a piece of wet plank with a hand-saw, 
great labour and difficulty will be met, 
and the difficulty will be much increased 
if the cut is made across the grain — that 
is, transversely to the direction of the 
fibres. If the stuff is very thick, the 
saw-blade will stick fast in its kerf. There 
are two reasons why the saw sticks in soft 
w’ot wood. One. is that the kerf is not 
wkle enough, and the other that the saw- 
dust cannot get away quickly enough. 
Hence the remedy is to increase the set and 
to enlarge the spacing of the saw -teeth, 
wdiich means an increase of the space be- 


tween the centres of the teeth, with a con- 
sequent increase in the sizes of the teeth 
themselves. In attempting to use the 
same saw on thin and hard wood, trouble 
of another kind will be met. The teeth 
will catch in the wood, the saw will sway 
too closely and freely in the kerf, and, if 
cut across the grain, the timber will become 
broken or spaltcd out. 

Scenting: Paper 

Notepaper and stationery may be scented 
by lib(yally sprinkling two sheets of thick 
white blotting paper with perfume, then 
putting it between clean foolscap paper, 
and placing it to dry under pressure or 
under a heavy weight of books. When quite 
dry, put the notepaper and envelopes 
between the sheets, replace the whole 
beneath the weight, and allow it to remain 
a day or so. The “ Bazaar ” recom- 
mends keeping the scented paj)cr in a box, 
as otherwise the scent will become much 
fainter. 

Screens 

When screen frames are completed, it 
is often a difficult matter to decide whic;h 
is the best and cheapest way of hanging 
or hingeing them. A screen should be 
hung so that it will close both ways, but 
the exj^ense of the double folding joints 
made, specially for that purpose is too 
great to admit of their frequent use. The 
following description gives a cheaj) and 
efficient substitute of a very simjffe char- 
acter. Assuming that the frames are ready 
for hanging, and that the screen consists 
of four frames, there will be three separate, 
hangings, which will require six laths laced 
together in pairs, as shown. The laths 
should be sawn out of a ^-in. board the full 
height of the frames, and if the thickness 
of them is | in., the laths should be -/q in. 
wider, to allow the screen to close flat 
together without any strain. Gauge and 
plane up the laths both in width and thick- 
ness, neatly finish off the ends so that all of 
them are exactly the same length, and, 
to prevent the sharp edges cutting the tapes, 
rub them well off with glasspaper. They 
are now ready for either painting, staining, 
varnishing, or polishing, as choice directs. 
When they are dry, proceed to put on the 
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tape, which may be got in various colours 
irom I in. to 1 in. wide ; about ‘1 yd. will 
I.e required for each pair of laths. Mat- 
ress binding is good for the purpose ; being 
^made of linen, it does not stretch. Begin 
hy tacking the end of the tape to the top 
end and underside of one of the laths in an 
<)])lique direction ; lay the two laths to- 
gether, pass the tape up between them from 
the underside, and lace them together 
rather loosely, over and under, first left, 
then right, and leaving a loop as shown at 
Fig. ^>25. When sufficient turns have been 
put on to reach the bottom, begin at the 
top to pull the latlis tight together (Fig. 
.Vifi), turn by turn, and regulate* the dis- 
tances ; fasten the end off at tlie bottom 
to the underside, as before. It is of great 


principal patterns. Speaking generally, the 
oval handle entails less strain on the hand ; 
it can be had with either style of blade. 
A gimlet -handled screwdriver (Fig. 52fi) 
has certain advantages and should be 
more generally known ; it is much more 
powerful than any other small screw- 
driver. 

Substitute for Screwdriver. — A substitute 
for a pocket screwdriver can be easily 
made from an old saw-blade. This is cut 
in such a way that the finished screwdriver 
will readily fit into the vest pocket, and by 
making a number of cuts around the cir- 
cumference of the piece a tool can be pro- 
duced which will fit in all of the ordinary 
size screws. A tool of this character is 
especially useful in taking out the screws 



Fig. 627. — London Screwdriver, with Plain Handle. 



Fig. 628. Cabinet Screwdriver, with Oval Handle. 


advantage to hold the two laths in the 
hcnch-screw edge to edge while pulling 
the tape tight, as it leaves both hands at 
liberty to manipulate it. Proceed now 
to hang the frames togetb(*r ; bore four 
holes in each lath, at equal distanc(‘s be- 
tween the tapes, neatly (countersink for 
screw-heads, and, with brass screws (for 
neatness), sen^w them to the edges of tlie 
frames. This joint has a very pleasing 
effect if it is neatly done and if the- ta 2 )e 
harmonises with the matorial on the frames. 
It is very durable, draught- and sight- 
proof, and can, if necessary, be renewed 
at a very small cost of time and money. 

Screwdrivers 

A screwdriver for general work should 
be of medium length. The London screw- 
driver, shown by Fig. 527, and the cabinet 
screw(iriver, shown by Fig, 52S, are the 


of flush tajiks, as most of these screws art*- 
2>lac(‘(l on the back of th(i lever. 

Screws 

Screws for wood an* macb^ of st(*(*] or 
brass, and are ealh‘(l “ wood screws.” 
Their variety is (‘iidless, but the two ]>rin- 
cipal patterns an*, illustrated ]>y Figs. 5:20 
and 551. The round- h(aid(*d scn'ws are- 
usually japann(‘d and us(‘d for Ixjlts, Icx^ks, 
(*tc. 

Making “Wood Screws. " -The blanks 
arc fornwul of wire, which is drawn into a 
h(*uding machine, cut off to length, and 
the head formed by a puneb pio{)C*lled 
against the Imading die. The blanks are 
placed in the hopper of the machine, and 
by a mechanical arrangcmient an*, with- 
drawn one by one and placed in the machine 
where the head is turned. They are tli(*n 
held in grips and nicked by rotating saws, 
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the burr being removed by subjecting the 
blank head to the turning tool ; one com- 
plete revolution of the tool accomplishes 
the two operations, and the headed and 
slit blanks drop down into a receiver. 


Fig. 629.— Gimlet-handled Screwdriver. 

The blanks now pass to the worming machine 
hopper, and are then taken to the clams ; 
a cutter is next passed along the blank 
to produce the thread and to form the 
point. The screw is then released and falls 
into a provided receptacle. This machinery 
for screw-making is all automatic, so that 
one person can attend to a number of 
machines, as it is only necessary to see that 
the supply of blanks is continuous in the 
hoppers, and that the cutters are changed 
when wor.i. 

Removing Broken Castor Screw. — In the 
workshops broken screws arc quickly bored 
out with a coring bit and brace. If this is 
not available, the screw can be removed by 
placing over it a.|-in. wad punch and ham- 
mering down to the depth of the broken 
screw. The core will generally come out 
with the punch. Or cut a clean notch 
in the end of the broken screw ; then turn 
it out with a screwdriver. If it is a 4-in. 
or 5-in. sofa leg of soft wood such as pine, 
etc., the screw will punch down out of the 
way ; in any case, after removal fill up 
the hole before inserting the screw of a 
fresh castor. 

Sealing Wax 

Sealing wax is no new material. The 


Hindoos from time immemorial have pos- 
sessed lac, and were well accustomed to 
use it for sealing manuscripts long before 
it was known in Europe. It was firsti 
imported from the East into Venice, and/ 
then into Spain, in which country sealing wax 
became the object of a considerable com- 
merce to other countries under the name 
of Spanish wax. If shellac be made into 
sealing wax immediately after it has been 
separated by fusion from the palest qualities 
of stick or seed lac, it forms a better and 
less brittle article than when the shellac 
is fused a second time. Hence, sealing 
wax prepared in the East Indies deserves a 
preferenee ovQr what can be made in other 
countries where the lac is not indigenous. 
Shellac can be restored in some degree, 
however, to a plastic and tenacious state 
by melting it with a very small portion 
of gum or paraffin wax. The palest shellac 
should be selected for bright-coloured seal- 
ing wax, the dark kind being reserved for 
black. The best kinds of sealing wax 
are composed largely of shellac, while the 
commoner kinds, such as bottle and parcel 
wax, contain a large quantity of common 



Fig. 630. Fig. 631, 


Figs. 630 and 631. -Two Kinds of “ Wood 
Screws.” 

resiq. Best red sealing wax may be made 
by melting together 1 lb. of shellac, | lb. 
of Venice turpentine, 13 oz. of vermilion, 
and 4J oz. of magnesia. Black sealing wax 
may be made from 1 lb. of shellac, f lb. 
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of Venice turpentine, f lb. of resin, 3 
oz. of chalk, 2 oz. of gypsum, and 7 
oz. of vine black. Red parcel wax may 
be made from 3 oz. of shellac, 1 lb. of 
resin, f lb. of Venice turpentine, 1 oz. of 
oil of turpentine, 6 oz. of chalk, J lb. of 
gypsum, and J lb. of minium. The mate- 
rials are melted together in an iron pot, 
and stirred thoroughly until they are amal- 
gamated ; the mixture is then poured into 
the moulds which are made of brass with 
grooves for moulding the sticks. When 
the sticks are solid they are removed from 
the moulds and placed on an iron plate, 
which is kept gently heated ; and when 
the wax becomes slightly softened the 
name is printed on with small metal type 
fitted in a small holder. To render sealing 
wax less inflammable, barytes (barium 
sulphate) may be added. 

Sealing Wax Varnish. — Sealing wax used 
as a pigment is dissolved in spirits of wine. 
It is then specially suitable for plastic 
work, the background being put in with 
oil-colour paint, and the lights being added 
with the sealing-wax paint ; this really 
is a coloured varnish. Different shades 
.are produced by diluting tlie paint, but 
the gradations of tone cannot bo obtained 
so accurately as with oil-colour. Surfaces 
coated with sealing wax require to be pro- 
tected from stove heat and from the rays 
of the sun ; this is obvious when the nature 
of the wax is considered. Such surfaces 
should be protected with a coat of dammar 
varnish, which prevents cracking. 

Sealskin {see Skins) 

Seaweed 

Bleaching and Cleaning Seaweed.— (1) 
Well wash in many changes of fresh water, 
and, after well shaking, hang up to dry. 
Bleaching, by means of chemical agents, 
in most cases has a tendency to render 
seaweeds brittle. The safest method is to 
expose them to the action of sun and air. 
(2) Wash carefully in warm water containing 
about 2 oz. of washing soda to 1 pt., then 
pass through clean cold water and hang 
up to dry. For bleaching, allow them to 
soak for about half an hour in a solution 
of permanganate of potash (1 oz. to 1 pt.), 


15e> 

remove, and soak again in dilute hydro- 
chloric acid (1 part of acid to 10 parts of 
water) ; remove, and thoroughly wash 
for an hour in running water, then dry. 
(3) Soak the seaweed in water for twenty- 
four hours to soften it and to extract the 
salt, next steep in a solution of 1 part of 
bisulphite of soda in 10 parts of water for 
twelve hours, then add 1 i)art of sulphuric 
acid previously diluted with 5 parts of 
water, and allow to r(*main a few hours 
longer. Remove the seaweed and steep 
in water, which should bo changed several 
times, then dry slowly. 

Dissolving Seaweed.— Some varieties of 
seaweed, for instance, Irish moss, Iceland 
moss, and a few other kinds, can be dis- 
solved by boiling with water into a glutinous 
liquid, which, on cooling, sets to a stiff 
jelly. Other seaweeds do not form a 
gummy liquid, and are but little altered 
by boiling with water. If, however, car- 
bonate of soda or caustic soda be added 
to the water, many of the seaweeds can be 
made into a glutinous mass. 

Dyeing Seaweed. — In all cases the salts 
must first be removed by washing in many 
waters. After this, many kinds simply 
require drying and finally varnishing. Most 
of the red seaweeds quickly lose their colours, 
but the tints are easiest and best restored 
with oil paints well thinned with turps. 
However, if dyes must be used, the weed 
should be freed from salt as above, then 
washed in clean soap and water, or in weak 
ammonia water, and afterwards given a 
prolonged soaking in hot dye. In some 
cases it may he advisable to boil for a time 
in the dye. The final wash in clean water 
is in most cases better dispensed with. Then 
they may be hung up to dry in the shade- 
after being well shaken. 

k) 

Seltzogene 

The seltzogene consists of two glass 
bulbs, direct communication being pre- 
vented by the neck of the lower bulb pro- 
jecting to about the centre of the upper 
bulb. The latter* has a metal cap at the 
top with an inside screw, and into this the 
metal cock is screwed. This cock consists 
of a lever acting upon a valve, which opens 
or closes communication between the bent 
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metal tube at the side and the inner narrow 
glass tube which penetrates to the bottom 
of the lower globe. There is usually no 
other opening to the bottle than the bent 
metal tube for ejecting the contents. 

Charging Seltzogene. — The following mate- 
rials will be required. An ordinary tin- 
plate funnel, a funnel with a tube not 
more than 1 in. long and about 1 in. dia- 
meter, and a piece of wire with a tinplate 
cone about £ in. diameter soldered near 
one end. Wash the seltzogene thoroughly, 
place it in an inverted position in a warm 
place, and allow to drain for several hours. 
Then place the tinplate funnel in (the tube 
of the funnel should project into the neck 
of the lower bulb), neatly fill the lower 
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bulb with good soft drinking water to which 
a few grains of bicarbonati'. of soda have 
been added, and withdraw the funnel. 
Now place the wide funnel in, and also the 
tinplate cone, allowing it to rest on the 
neck of the lower bulb, and thus close 
it. Next shake in the charge for the seltzo- 
gene (a mixture of bicarbonate* of soda 
vvdth tartaric acid or bisulphide of soda, 
obtainable from any chemist) — the dry 
powder will go into the upper bulb ; with- 
draw the cone and funnel. Now screw 
the cork on tightly, and incline the seltzo- 
gene a little so that some of the water 
passes into the upper bulb. Efferves- 
cence will begin, and the seltzogene may then 
be stood upright again. After a few minutes, 
draw' off about a wineglassful of the water. 
Allow- the seltzogene to stand two or three 


hours ; the water will then have become 
fully charged with gas, and may be drawn 
off as required. 

Fixing Collars on Glass Seltzogenes. — . 

There are several methods of fixing the' 
tops on seltzogenes. When a solid glass 
collar is run on the neck of the bottle a 
(Fig. 5:12), the best w'ay of fastening the metal 
top is to have a ring b, about £ in. thick, 
hinged in the centre so that the ring can 
be made to clasp the neck below the collar : 
on this ring a thread is out, by which the 
metal top is screw'ed down tight, a rubber 
washer (shown black) being placed between 
the top of the bottle and the metal. The 
illustration (Fig. 5.‘J2) clearly shews this. 
Many of the seltzogenes have a plain neck, 
and in this case the metal top is either made 
to fit tight, and is forced on w'ith a washer 
between the meal and the neck of the 
bottle (Fig. ort*]). or is cemented on with 
plaster-of-Paris. Keene’s cement, or, better 
still, with (’aiiada balsam cement. 

Leaky Seltzogene. — Perhaps the best ce- 
ment for stopping a leak in the neck of a 
seltzogene is that used for solid perambu- 
lator tyros. The cement must be ipelted 
and the glass top and metal cap of the sell - ' 
zogene warmed very carefully before the 
fire or the glass will crack ; both glass and 
metal must be perfectly dry before apply- 
ing the cement. Other cements an* a mix- 
ture of 4 ])arts of shellac and 1 part of 
Venice tin-pent ine ; and wdiite of egg made 
to a paste with finely powdered quicklime. 

Removing Metal Tops from Seltzogenes. 
— The m(*tal tops of seltzogenes are mach* 
to unscrew' with the hand, but if they have 
not been removed for some time and are 
stuck, cover the jaws of a vice with two 
pieces of thick sheet-lead, and use this to 
grip the tops, when they w'ill easily un- 
screw. 

Shelf Fixing 

Suppose that a shelf has to he fixed into 
a recess. First take the angle of one end 
of the recess. This can be done with a 
two.-foot rule, opening it to fit the angle 
(see Fig. b.'if), and marking the same on the 
board. Measure the length of the recess, 
and mark the same ,011 the back edge of 
the board. Take the angle of the other 
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corner of the recess as the first was done, in winding. The hole may be slightly under- 
and mark in like manner on the board, as cut, and the plug driven in with a hammer, 

before. If the board is now cut to the WTien driven sufficiently, no more blows 

lines, . it will fit. To avoid any disap- must be administered, for when the plug 

pointment which might arise from ini- will not go further, additional blows only 

perfect plastering, rendering the angle tend to loosen it. The projecting part of 

uncertain, it would be better to decide the the plug must be cut off with a saw, taking 

height, and fix a ledge or bearer of wood great care to avoid spoiling the wall surface 

to the wall. These bearers of 1-in. wood, beyond that which the bearer covers. In 



Fig. 535. — Getting Shelf Bearer Fig. 537. — Side Elevation of Shelf Supported 

Horizontal. on Brackets 


about 3 in. wide, and length according to most instances, however, it will be; found 

the width of the shelf, are usually nailed that a good nail, straight and stout, will 

to the wall — if it is a wall, and not a lath- go into mo.st brickwork that has })e.en plas- 

and-plaster partition. There is some risk tered over; but avoid slender nails, and 

of failure, which cannot be avoided. The boK* holes in th(‘, bearers for the nails, for it is 

nail may come in contact with a very hard es.sential that the nail should hold more 

brick, and refuse to he driven. In that tightly in the brickwork than in tin; wood, 

case, either drill or chisel with a small But it may be that the wall (in appearance) 

cold chisel a hole in the wall, cutting it deep is but a lath-and-plaster partition. Then 

enough to hold a plug — say, at least 2 in. tlie position of the u})right timbers must 

Then cut a piece of deal about th<» right be a.scertainod, and the bearer screwed or 

size, but taking care to chisel it somewhat ^ nailed to them. By all means use screws if 
20 
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possible. To find out where the timbers are, 
tap with the knuckles or very gently with a 
hammer. The difference of feeling and of 
the noise will soon indicate the position. 
Do not strike hard, or a rattling noise will 
indicate that the “ key ” or overhanging 
plaster is being knocked off the inner surface 
of the laths. When one nail or s(jrcw is 
inserted in one of the bearers, test with a 
spird-levcl (see Fig. 535). When satisfac- 
tory, put in the rest of the nails or screws ; 
then put the shelf in. If pro 2 )erly cut, it 
will almost support itself. If loose, get a 
helper to hold it at the free end, or j>rop it 
up ; test with spirit-level, and mark for the 
other bearer, if necessary. Remove the 
shelf, but if it fits rather tightly, avoid 
doing so, as it will most likely damage 
tlu'. wall. If the ledges have been cut 
wide enough, they can be fixed without the 
removal of the shelf. One otlun* diffi- 
culty may oc(uir — the partition may Ije 
<*.()veTed with jxitent 2 )lastering, in which case 
it will be difficult to t(‘ll whores the timbers 
are. But there is this conijxmsatioii : that 
screws will hold fairly well in the plaster 
itself, indei)endent of the timbers. Fig. 
r>3() shows a sJi(‘l[ fitted in a recess. When 
the shelf is wider than the recess is deep, 
always round off the proji'cting corner, as 
shown, to avoid things b<'ing caught or 
knocked against it. When a shelf has to 
be ])ut u]) on the face of a wall not in a 
recess, brackets of wood or iron must be 
used ; if of wood, the end view is as shown 
in Fig. 537, and both sh(‘lf and brackets 
can have “ glass ” plates screwed to them, 
by means of which they can be nailed or 
screwed on the wall. Simple iron brackets 
arc cheap, and have holes lor nails or screws, 

" Shellac 

^Shellac is the gum product of insect life 
abounding in India and iVsia. The bulk of 
supplies comes from the former country, 
though the Siamese lac is by many regarded 
as the best. It is a resinous substance found 
in the form of a crust surrounding the 
€wigs or extreme branches of trees, and 
is believed by some to be the exudation 
of the bark following as the after-effects 
of a puncture made by the insect Coccus 
ficus or Lacca. It is asserted by those who 


have made a study of the sulgect that lac 
is formed by the exudation from the bodies 
of the insects which collect in vast numbers 
on the twigs. Be this as it may, the value 
of the lac or gum depends chiefly on the 
brightness of the colour and the thickness 
of this incrustation, which is sometimes 
4 in. On the after-treatment of this gum 
for commercial purposes depend the various 
grades or qualities — hence the fact that 
there is seed lac, orange shellac, dark 
and pale, garnet, button, and bleached 
shellac. 

Bleached or White Shellac. — This is used 
for polishing and varnishing transparent 
work, such as marquetry, transfers, and 
light-coloured woods — as sycamore, chest- 
nut, holly, and maple — and in the finishing 
stages of best black work. It is made by 
steeping and boiling ordinary shellac in a 
strong solution of common washing soda, 
and afterwards washing in a dilute solution 
of sulphuric acid. It is \isually sold in 
the form of white twisted rods of about 
1 in. in thickness, thrive or four of these being 
matted together, and, unlike other shellacs, 
is kept under water when not in use. Before 
dissolving in S 2 )irit, it is necessary that it 
should be broken into fragments — the 
smaller the better— in fact, it should all 
2 )ass through a sieve of -J-in. mesh. It 
should then be spread out on clean paper 
and set aside in a moderately hot, clean 
room for at least a day to dry. Thus 
treated, it will reidily dissolve in methy- 
lated spirit if set aside in a warm place 
and frequently stirred up; 

Button Shellac. — This derives its name 
from its resemblance to large buttons in- 
stead of being in the form of thin, crinkled 
sheets or flakes, like the orange lac. 

Dissolving Shellac. — Shellac is dissolved 
by breaking up fairly fine, drying, and 
then steeping in methylated spirit, spirit 
of wine, or ether. It is partially soluble 
in turpentine. A solution of shellac in 
methylated spirit forms shellac knotting 
or common shellac varnish. 

G^irnet Shellac. — This is very dark in 
colour, and usually forms the foundation 
of cheap black work. 

Orange Shellac. — This variety, whether 
dark or pale in colour, is that most largely 
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used by the french pohsher, the darker 
coloured or cheaper quality — which, by 
the way, often has most body in it — being 
used for common work. The paler in 
colour, sometimes called lemon shellac, is 
\iscd for the better class of work which it 
is desired shall stand out clear without 
any colouring substance. 

Seed Lac. — Seed lac is largely used in 
the manufacture of lacquer and spirit 
varnish, owing to its non-colouring qualities, 
and forms part of the early stages of the lac 
during the process of refining. 

Shellac Water Varnish. — Shellac water 
varnishes may be utilised for a variety of 
purposes. They are much cheaper than 
the shellac spirit varnishes, and may be 
applied more evenly. Tliey may be em- 
ployed as a hat polish, for polishing boots 
and shoes, for dry-plate negative's in ]dioto- 
graphy, and for wicker or basket work. 
The varnish may easily be prepared l)y 
placing V2 oz. of shellac in gal. of water, 
boiling, and adding 2 oz. of borax and -J oz. 
of glycerine. Mix thoroughly, and strain 
through muslin. It may be tinted to any 
colour by adding suitabhi dyes solubh‘, 
in water. For boots and shoes use log- 
wood or nigrosine ; for blue, a.lkaline or 
methylene blue ; for reds, cosine or magenta ; 
for greens, brilliant or malachite green ; 
for violet, methyl violet. This prepara- 
tion dries almost immediately, and th* 
addition of glycerine imparts elasticity to 
the varnish. It is also waterproof, and 
may be used as a stencilling or marking 
ink for boxes, bags, etc. 

Shells 

Cleaning and Polishing Shells. — Shells 
t o be preserved and polished may be roughly 
divided into three classes : — (d) Sh'*lls having 
a natural polish, or requiring very litth* pre- 
paration ; (6) those which have no natural 
polish, but which may be polished with- 
out much trouble ; (o) rough shells, re- 

quiring their roughness to be removed by 
mechanical means before they can be 
polished. Shells in the first class ne(*d very 
little attention, especially those found in 
a natural state with a glossy surface, and 
often of very beautiful variegated hues, 
r Simply cleaning will answer with some of 


these ; with others the colours and polish 
will not be so bright when dry as in a wet 
state, but the brightness can easily be 
restored by brushing over them water in 
which a little gum arabic has been dis- 
solved ; or white, of aii ('gg or colourless 
transparent \'arnish can be used. Tlu' 
last can of course be washed should the 
shells get tlirty. With some, the polisli 
and colours may be obscured by a dull 
epidermis, or outm* skin ; this must be 
removed by soaking in warm water, and 
rubbing it oif with a brush or a rag dipped 
in comnK)n hydrochloric acid, aftei'wards 
well washing the shells in watt'r, a.nd ])ro- 
ceeding as befon*. Hut aft(‘r removing 
the. dull skin, it will be found that most 
shells will liave lU) natural polish ; these 
eonstitute the s(‘Cond class. Afh'i* remov- 
ing the skin, wash w(‘ll in wariti wa,t(*r 
and dry in liot sawdust ; then a ])olish 
may be induced by sim])ly rul>bing with 
cha-mois leatlier, or chamois Icatluo* and 
a little olive-oil. Some will ])rf>hably r(‘(juire 
to b(‘. smooth<*d down with enu'ry ])aper, 
then rubbed with wash-h'ather (li])ped in 
turpentine and dn'ssi'd with tripoli ])owd(*r, 
then with fine tripoli aloiU', and finally with 
olive-oil and cliamois lealleu’ for th(‘ finish- 
ing touches. Shells ladonging to the third 
e,lass a.r(‘ th*. most difficult, and takt^ the 
longest time to polish ; but tliesi' will lx* 
found tf) siilKlivid(5 tli(‘ms(‘lv(*s. Ordinary 
tiles, followed by emery cloth, will remove 
the roughness of soim*, and th(*y cjin then 
be polishi'd in the sa.m(^ way as nu'ntioiied 
for tlv» second class. Others must be ground 
with wheels of diffen'iit degree's of fine- 
m*ss, or woollen and other discs dressi'd with 
different substania's, such as waslied (‘mery, 
rottenstone and water, and ](‘atli(*r with 
putty-powder or tripoli. All rough sliells 
should first be Ijoiled in a strong solution of 
potash. When grinding some shells, the 
outer stratum or strata may be. ground 
through, so as to show the underlying ones. 
Grinding shells is by no means an e«‘isy 
operation, and in somi* cases it may be posi- 
tively dangerous to the hands, which may 
be crippled if the work is much indulged 
in. 

Cleaning Aquarium Shells. — It is im- 
possible to keep delicate shells fresh and 
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clean at the bottom of an aquarium. The 
shells may be cleaned by plunging them 
in a boiling mixture of 1 part of hydro- 
chloric acid to 10 parts of water. Hold 
the shells with a pair of wooden tongs, 
plunge them into the boiling mixture, 
and let them stay there for one second 
only. Then place them immediately into 
clean cold water. Eepeat the operation 
if necessary, but if the shells remain in 
the acid beyond the prescribed time, they 
will be eaten in holes, if not altogether 
dissolved. If the shells arc to be replaced 
in the aquarium, it is not worth while 
to clean them repeatedly. Introduce a 
few freshwater snails into the aquarium, 
and they will keep down the green growth. 

Shio Liao {see Cement, Chinese) 

Shoemaker’s Ink, Paste, etc. (see 
main headings, “Boots and Shoes,” 
“Ink,” “Paste,” etc.) 

Show Bottles (see Bottles) 

Silk 

Cementing Silk to Paper. — Make a strong 
glue in the usual way by soaking glue in 
water and melting it down by heat, then 
when it is nearly set, apply evenly to the 
silk and press the paper upon it. Very 
stiff paste might also be employed. This 
should be made by boiling about a tea- 
cupful of water in a pan, mixing a table- 
spoonful of flour with two tablespoon sful 
of water until all lumps are removed, then 
pouring the boiling water into this while 
stirring it ; after adding the water, the 
whole is to be poured back into the pan 
and thoroughly stirred while it is heated, 
until it forms a very stiff paste. When 
the paste is cold, it may be applied to the 
silk with the finger or with a brush, but 
as little as possible, spread evenly, should 
be used. 

Distinguishing Natural from Artificial Silk. 
— Natural silk and artificial silk have 
quite a different composition ; the natural 
silk appears under the microscope to be 
made up of long, smooth, nearly cylin- 
drical fibres, which have no internal canal 
or depression like cotton. It is a nitro- 
genous substance, and when heated shrivels 


up, giving an odour of burning feathers* 
It is readily dissolved by a warm solution 
of caustic soda ; with strong nitric acid 
it forms a yellow jelly ; with an ammo- 
niacal solution of oxide of copper it is 
not dissolved ; with strong sulphuric acid 
and iodine it is not coloured blue. Arti- 
ficial silk is a nitrated cellulose (in some 
cases it has been denitrated) ; under the 
microscope it appears in long, perfectly 
cylindrical threads, even more regular 
than natural silk ; when heated it docs not 
shrivel, but bums rapidly, leaving little or 
no residue ; it is not dissolved by a warm 
solution of caustic soda unless it be very 
concentrated ; it is scarcely affected by 
strong nitric acid, and is not coloured 
yellow ; it softens and dissolves easily in 
an ammoniacal solution of copper oxide ; 
with strong sulphuric acid and iodine 
it sw'ells up and is coloured a deep blue. 

Lining Box with Silk. — The following 
are instructions on lining a box with silk, 
set up underneath with cotton-wool. To 
set up the silk lining, procure some best 
white wadding in sheets. Cut the wadding 
1 in. less than the side to be covered, and 
paste in position skin side down ; serve 
the other side and ends similarly. Dis- 
solve some good glue, allow it to boil, then 
add an equal quantity of ryc-fiour paste ; 
let the mixture get nearly cold before 
using. Cut the silk and allow J in. each 
way for turnings ; spread the glue paste 
on the borders with a stiff brush or palette 
knife, and gently place the edges of the silk 
in position. Cover the bottom first, then 
the sides, and lastly the ends. If the linings 
are to be quilted, the work must be done on 
the machine before the linings are placed 
in position. Cut the silk as previously 
described, and lay on the wadding ; mark 
the top out in IJ-in. diamonds, and sew 
the two fabrics together. The borders 
can be pasted down as before, or a strip 
of material can be first pasted round the 
edges, and the silk lining sewn to this on 
the inside edge. The glue must not be 
used, hot, or it will penetrate through the 
silk ; allow the glue to get to a jelly, and 
spread it on with a knife, using as little as 
possible. 

Silk Hat Manufacture (see Hats). 
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Silver 

“ Ageing ^ * Silver. — New silver ware may 
1)6 made to look old and to acquire an 
antique appearance by a very simple method. 
The worn appearance must be produced 
by hand with suitable tools, such as wood 
punches for making dents, blunt steel 
scribers for making scratches, and polishing 
mops and bobs for wearing off sharp edges. 
When this has been done, boil the ware in 
potash solution in order to remove all 
grease, then dip the pieces one by one 
whilst hot in a hot solution of potassium 
sulphide, repeating the dipping until the 
desired tarnished appearance has been 
secured. Wlien the pieces are dry, the 
tarnish may be removed from any par- 
ticular spot by rubbing with a piece of 
wash-leather that has been smeared with 
some polishing composition ; then varnish 
with Zapon or other celluloid varnish. 
8ul2)hide of potassium or liver of sulphur 
is a badly smelling brown salt, and can 
be obtained from any chemist. 

Cleaning Silver. — ( 1 ) Tarnish may be 
removed by soaking the articles in a quart 
of hot soap-suds, to which has been added 
1 oz. of potassium cyanide and J oz. of 
ammonium carbonate. Wlien the silver 
appears white, rinse it in boiling hot water, 
and dry in hot boxwood sawdust. This 
treatment leaves the surface dull if the 
silver has been much tarnished. (li) This 
is suitable for chains. Rub well ov(‘r 
with rouge powder rubbed up in best sweet 
oil. Boil off in clean hot water and polish 
with dry rouge, finishing with ground whiten- 
ing. (:}) Black stains can be removed 
from silver by the application of acpiafortis 
or dilute nitric acid. This is generally 
accomplished by dipping. (I) This refers 
to the cleaning of frosted silver. If access 
can be had to a polishing lathe fitted with 
a suitable frosting brush, the silver can be 
easily cleaned and re-frosted. If badly 
tarnished, first soak the tarnished parts 
in liquor ammonise, or brush them with a 
strong, hot lather of curd soap containing 
ammonia ; then rinse in boiling water, 
and dry, and finish under the frosting 
brush. If a polishing lathe and brush 
are not available, use a stout bristle brush, 
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and beat the frosted part with the tips 
of the bristles dipped in a paste made 
of prepared chalk and liquor ammonia\ 
Beat the silver until the paste has dried 
and been beaten out again ; then rinse i)i 
boiling water, and afterwards beat with a 
dry, clean brush until quite dry. Frosted 
and polished silver may be kept from 
tarnishing by lacquering with very thin, 
transparent celluloid lacquer. 

Cleaning Tarnished Silver Lace. — It does 
not answer to clean common silver lace ; 
all the tarnish cannot be got out from 
between the laps of the tinsel, and all the 
cleaning solution cannot be removed from 
the cotton afterwards, where it lurks, and 
again hastens subsequent tarnish ; some 
of the silver coat is liable to removal by 
the action of the cleaning process. Even 
the best silver lace, made with silver thread, 
cannot be restored to its original colour by 
any cleaning process, because the tarnish 
cannot be removed from the edges of the 
laps of the silver ribbon wound around tht) 
thread. Silver wire lace may, however, 
be cleaned as follows : Pin the lace to a 
planed board, and rub it with a small 
sponge dipped in a solution of cyanide of 
l)otassium. made by dissolving K) gr. of best 
cyanide in } 2)t. of distilled water. Rub 
the lace with the wc'.t sponge lengthwise 
of the wire laps until all the tarnish has 
been removed, then treat the other side 
in the same manner. N(^xt well swill 
the lace in hot water to remove as much 
of the cyanide as possible, and absorb 
all excess moisture by pressing the lace 
between folds of clean white ra,g. Finally, 
beat into the lace with a inod(;rately hard 
brush enough prej)a,red chalk or whiting 
to brighten the surface and dry it, and 
complete the drying on a hot ])late. 

Frosting Silver.- A large number of 
silver articles are given a frosted appear- 
ance by holding them under a sand blast. 
A stream of sharp-cutting sand is blown by 
a mechanical blower through a nozzle, and 
the article is held in this stream until the 
sand has made the surface sufficiently 
rough. The articles may also be frosted 
by holding them in front of a frosting 
brush revolved rapidly in a polishing lathe. 
These brushes may be composed of little 
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branches of hard, fine wire, mounted by links 
on a wooden boss, or they may be com- 
posed of long tufts of t}i(‘ same wire rigidly 
fixed in a circular wooden box. If the 
latter arc adopted, the frosting is done by 
holding the silver surface close to the tips 
of the revolving tufts in one hand, whilst 
the other hand holds a stick against the 
lips just above the silver, so as to lightly 
press them back and cause them to sharply 
strike tlie surface to be frosted. Exj)eri- 
eiice is necessary to produce good frosting. 

Hardening Silver Articles.— There is no 
method by which silver articles that have 
been softened by annealing may again be 
hardened without reducing them in thick- 
ness. The molecul(?s of the metal, after 
stamping, drawing, rolling, spinning, or 
hamimu’ing, are, liy the process of anneal- 
ing, caused to flow or ease back into a mass 
of much less tension and, therefore, of 
hardness. 

Marbleised Effect on Silver. -Such an 
effeijt on silver or silver-plated goods is 
produc(‘d in the following way : After 
removing the articles from the bath and 
washing and drying, they should be lightly 
goiK^ over with a good-sized feath(‘r dipj)cd 
in hydrosulphid(^ of ammonia. When the 
dead surface of the silvcn* has been sutli- 
ciently marbleised, wash in cold water only, 
and dry without using lieat. Then lacquer 
with a transparent lacquer. Still more 
variegated effects can he had l)y using 
a 10 or lb per cent, solution of caustic soda 
in warm water, to which is added as much 
pulverised sulphur as the solution Avill take 
up. T’hen proceed in the manner just 
mentioned. 

Melting Silver . in Open Fire. - Frocure 
a. small lireclay erueibh^ in which to melt 
the silver. For a flux, use e(|ual quanti- 
ties of finely ])owdered charcoal and sal- 
ammoniac. Make up a large, bright coal 
fire in an opcm grate, and when the 
fire is quite clear break a hollow space in 
the centre. In this space place the crucible, 
and allow it to get red hot ; then put in 
the silver, and draw some of the hot coals 
closely around and over it. Blow the 
lire with the bellows until the crucible 
gets white hot, when the silver will melt. 
Then add the flux to clear the surface 


from scum. Again make the crucible hot, 
and quickly pour the contents into an iron 
ingot mould previously made scalding 
hot. One or two ounces of silver may be 
melted at a time in this way. The flux 
may be stirred with a pointed rod of iron 
previously made red hot. 

Oxidising Silver (see Oxidising). 

Paper for Wrapping Silver. — This is pre- 
pared hy soaking in a solution made as- 
follows : 0 parts of caustic soda arc dis- 
solved in water until the hydrometer indi- 
cates 20" Baumo. To the solution add 
4 parts of oxide of zinc, and boil until it 
is dissolved. Add sufficient water to bring 
the solution down to 10" Baume. Paper 
or calico soaked in the solution and dried 
will effectually preserve the most highly 
polished silver articles from the tarnishing 
action of the sulphuretted hydrogen which 
is contained in such notable quantities in 
the atmosphere of large towns. Dry the 
paper in a place free from dust, as any 
gritty partieh^s would scratch the silver. 

Polishing Silver. —Silver cannot be polished 
by the application of a liquid. Pastes made 
of rouge and mercury are among the worst 
kinds of polishing materials that can be 
conceived. The apparent quick polish ob- 
tained by the use of these pastes is not a 
polish at all, hut a thin film of mercury 
deposited on the metal hy rubbing it with 
the paste. This film of mercury rapidly 
tarnishes on exposure to the air, and it 
also rots the metal by forming an amal- 
gam with its surface. Pastes made with 
jeweller’s finest rouge and oil are best for 
polishing silver, or the rouge can be used 
dry on a. soft white rag. A mixture of finely 
divided chalk and best rouge can also be 
used, but both must be quite free from grit 
to avoid scratching the surface. Dealers 
in elect ro-jdating requisites supply various 
excellent polishing compositions made u]> 
in the form of bars. These can be used by 
hand, or on swansdown mops revolved 
by machinery in a polishing lathe. Tarnish 
can be removed from silver by first heating 
and then swilling in a strong solution of 
potassium cyanide. 

Polishing and Finishing Silver Fretwork 
Articles. — When finishing silver articles, if 
the fret cutting is done, take off the burr or 
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“ fash ” from the saw with a dead smooth 
file. Next rough polish by means of a 
buffing lathe, which consists of a central 
headstock with right- and left-hand man- 
drels, and fitted with fast and loose pulleys 
in the centre. The mandrels extend from 
12 in. to 18 in., according to the nature of 
the work to be done, and each mandrel 
has a taper screw at the end on which to 
secure the polishing buffs. These may 
be of leather, linen, or a hard or soft brush, 
which again may be of bristle, soft brass, or 
even of hard steel as for scratch -brushing. 
The rough polishing is done with a circular 
buff, say 3 in. in diameter for small Avork. 
The leather, called “ bull neck,” is cut as 
round as possible, a small hole punched in 
the centre, and screwed on the 1ap(*r screw 
of the mandrel, while, the disc is turned up 
true with an old sharp knife, an u])right 
piece of wood being used as a hand-rest. 
This is fed with prepared Trent sand and 
common oil, the article being held under- 
neath the revolving buff and worked back- 
wards and forwards till the scratclu's are re- 
moved. If the silver is very thin it is usually 
placed on a small flat piece of wood to pre- 
vent its being bent. At this stage the work 
is sent to bo engraved or otherwise orna- 
mented. The work should lU'xt be boiled 
in a strong solution of potash, 1 lb. of potash 
to 2 gal. of water, to remove grease and 
dirt. The leather buff and Trent sand is 
then put aside in a cloth to be used over 
and over again. A linen dolly about (> in. in 
diameter is S(;rewed on the mandrel nose, 
and rouge and water made into a thin paste 
is applied with the finger to the piece to 
be polished, which is then })ut in contact 
with the revolving dolly. This is repeated 
till a high condition of j)olish is attained. 
The final polish by power is arrived at with 
a lead lap fed with still finer rouge paste, 
and otherwise by “ handing up.” This 
consists in the work being polished by fihrtion, 
using the ball of the thumb with fine rouge 
paste. Next the article is washed out in 
hot water, dried in hot boxwood sawdust, 
polished with a clean chamois leather and 
then carded. Another system is lightly 
to electro-plate the silver goods, and then 
hand-burnish the various parts in order to 
produce an effect of light and shade. 


Stripping Silver from Plated Articles. 

— One method of removing silver from 
plated articles needs the use of a cold bath. 
The objects are hung in a large vessel 
filled with a mixture of 10 parts of sul- 
jihnric acid, G()° B., and 10 parts of nitric 
acid at 11^ B. The length of the immersion 
depends on the thickness of the coat of 
silver to be dissolved. The liquid, when it 
does not contain water, dissolves the silver 
without sensibly corroding cop])er and its 
alloys ; therefore, avoiil introducing wot 
articles into it, and kt'op the liquid per- 
fectly covered when iiot in use. 1die 
arti(4es must be placed in the liquid so as 
not to touch each other, and in a vertical 
])osition, so that the silvtu* salt will fall 
to the bottom. As tin* strength of the liquid 
diminishes, add nitih; acid. This ])roc(‘ss 
is regular and C(‘rla,in, but slow, especially 
AvluMi much silver is to be rmiioved. The 
s(‘cond metluHl iumhIs a hot bath. N(*arly 
till an enameled cast-iron ])au with concen- 
trated sulphuric acid, and heat to a. tem- 
])(‘ra,turc of from dOO'^ V. to lOO ' E. ; at 
the moment of using tin* bath, pinches of dry 
powdered salt])etre are thrown into it. 
Ifold the articles with coj)j)(‘r tongs intlu*. 
liquid and the silver will rapidly dissolve 
without the coppeu* or its alloy being cor- 
roded s(*nsibly. ff the ])rocess proc(‘(‘ds 
rather slowly, add saltpetre. All the sdvau- 
has been dissolved wlum, aft(‘r rinsing in 
Avater and dip])ing the articles into the 
cleaning acid, they do not pr(*s('nt black or 
])rown spots, but, have, tlu^ a pj)(*a rancid of 
new metal. These two nudhods are not 
suitable for nunoving tlie silver from wrought 
and cast iron, zinc, or lead ; in th(‘se cases 
it is preferable to employ an electrical 
method or a, mecrhanical juofa’ss. Old 
dissolving licpiids becom(‘. green after use ; 
to recover the silver they are dilut(‘d with 
four or five times tlnur volunu* of Avater, 
and then hydrochloric acid or (common 
salt is added. 'Ihe ])recipitation is com- 
plete AvluMi the settled liquor does not 
become turbid by a iicav addition of common 
salt or hydrochloric acid. The resulting 
chloride of silver is separated from the 
liquid cither by decanting or by filtering, 
and is afterwards reduced to the metallic 
state by one of the usual methods. 
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Testing Silver. — ^Dissolve 1 oz. of bi- 
chromate of potash in 2 oz. of hot water, 
and add to this, when cold, 6 oz. of nitric 
acid. Keep in a glass-stoppered bottle. 
Make a deep scratch on an obscure part 
of the article to be tested, and on this 
scratch apply a single drop of the testing 
mixture with the tip of a glass rod. If a 
blood -red spot appears where the mixture 
was dropped, the article is of silver. To a 
practised eye the redness of this spot will 
indicate the quality of the silver, because 
pure silver nitrate combined with chromic 
acid forms a bright red silver chromate. 
Any alloy in the silver will diminish the 
brightness or intensity of the red in propor- 
tion to the quantity of alloy. The test 
gives a brown mark to German silver, a 
black mark to Britannia metal, but has 
no effect on platinum. Chromate of potash 
may be used instead of bichromate of 
potash ; but this salt causes a purple stain 
to appear on silver if mixed with dilute 
sulphuric acid. The touchstone method 
as employed for gold (see Gold, Testing) 
can also be used. Silver keeps its greyish 
colour on the touchstone, whereas base 
metals will turn green, Tmj^ure silver 
may be partly dissolved in nitric acid, 
and the solution will have a blue tint if 
it contains copper. 

Whitening or Blanching Silver. — The best 
way to restore the original lustrous white- 
ness of silver goods, lost or impaired by 
exposure to a sulphurous atmosphere or by 
having been often and perhaps carelessly 
cleaned, is first to anneal and then to pickle 
the silver, the latter portion of the process 
resembling the colouring of gold alloys. 
The annealing may be done in a charcoal 
fire or in the flame of a gas or oil blowjupe ; 
the heat destroys all organic matter ad- 
hering to the surface of the article, at the 
same time oxidising on the surface the base 
metals with which the silver is alloyed. 
The annealing requires some care and atten- 
tion, or else the workmanship of the piece 
will be lost. If. the silver has been soft- 
soldered previously, it is unfit to be annealed, 
as the heat necessary for this would melt 
the solder. It is necessary to remove all 
stones, steel, or any material not silver or 
liable to be injured in the fire, and it is also 


advisable to remove pins, tongues, or 
other steel work from brooches, etc. Over- 
or under-heating must be prevented ; in 
the former case, if the article is overheated, 
the silver is liable to melt ; and if under- 
heated, the adhering organic matter is 
not effectually destroyed, and the surface 
not sufficiently oxidised. In order to obtain 
the required degree of heat, and not to run a 
risk either of under- or over-heating, the 
article is held with a pair of pincers very 
close over the flame of the lamp so as to 
be covered with soot all over, and is then 
exposed to the blast of a flame, by means 
of a blowpipe, until the soot burns or dis- 
appears. When the article is cool, it is 
immersed in a boiling solution of from 1 
part to 5 parts of sulphuric acid in about 
20 parts of water ; the quantity of the 
water depends upon the quality of the 
silver ; the coarser this is, the stronger 
is the solution. The solution dissolves 
the extracted deposit of oxide and leaves 
a coating of fine silver on the surface. Good 
sterling silver will be whitened almost in an 
instant, common silver will take a minute 
or even longer ; if the articles are left too 
long in the solution they turn an unsightly 
greyish colour, and the process has to be 
repeated. Common silver has to be treated 
re])eatedly in this manner before the desired 
whiteness is obtained, and in some cases even 
will have to be silvered by the galvanic 
method. As soon as the article in the 
acid turns white it is transferred quickly to 
lukewarm water. The articles arc then dried 
in sawdust, kept in an iron vessel near the 
stove or any warm place. Any places on the 
article desired to look bright are burnished 
with a steel burnisher. Silver which has 
become merely oxidised by exposure to 
the atmosphere, and not by repeated clean- 
ing, is restored simjily by brushing with 
a clean tooth-brush and a little carbonate 
of soda. 

Silvering- Glass 

Recipes for silvering solutions are many 
in number. (1) A solution that is emi- 
nently suitable for an inexperienced ope- 
rator, and one that can be used on glass with 
painted lettering or ornament, is given 
below- : — In 1 oz. of distilled water dis- 
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solve 48 grains of nitrate of silver, then 
add, drop by drop, strong ammonia until 
the precipitate that first forms is nearly 
all dissolved. Filter through asbestos or 
glass wool in a glass funnel, and make the 
mixture up to oz. Then dissolve 12 
grains of Bochellc salt in 1 oz. of distilled 
water ; heat to boiling ; add 2 grains of 
silver nitrate dissolved in 1 dram of water ; 
cool, filter, and make u]) to 1-J oz. Mix the 
two solutions and pour on the glass. (These, 
quantities may be increased or diminished 
according to the size of the glass.) Pre- 
vious to doing this, however, the glass must 
be made scrupulously clean by rinsing 
with nitric acid and then washing with dis- 
tilled water ; stand the glass on its edge 
to drain, but do not leave long enough to 
dry. If the water runs away from any por- 
tion of the surface or forms into rings, the 
glass is greasy and should be washed (exer- 
cising great care if there is painted work 
upon it) with soda and water. Before 
pouring on the silvering solution, the 
glass should be carefully levelled on a ta])l(‘, 
and after the silver is thrown down, the 
solution should be poured ofT and a fresh 
lot poured on in order to thicken the de- 
posit. Finally aj^ply a covering of shellac, 
and on this, when dry, a coat of xed-hnid 
paint. (2) Clean the glass that is to be 
silvered, first with whiting and water, 
and rinse well with distilled water; w'ash 
over with nitric acid, and then again with 
distilled water, and stand the glass. in a 
rack to drain. Dissolve 100 grains of silver 
nitrate in 2^ oz. of distilled water, add 02 
grains of strong ammonia (.sp. gr. -880), 
and then make the solution up to 10 oz. 
with distilled water ; next mix with the 
solution 7^ grains of tartaric acid dis- 
solved in oO grains of water. Place the glass 
on a levelling table kept at a temperature of 
40° 0., and pour on the mixture in suffi- 
cient quantity to cover the plate. In 
about half an hour a perfect coating of 
silver will be obtained. 44ie surjjlus solution 
is now poured off, and a second solution 
containing twice the quantity of tartaric 
acid is poured on in order to thicken the 
deposit. Wash the glass with distilled 
water ; allow to drain until quite dry, 
and finally coat with red oxide paint. 

20 * 


Removing Silvering from Glass. — The 
easiest way to remove the silvering from 
glass is by means of a wide sharp chisel, 
the edge of which must bo free from notches, 
or it will damage the polish of the glass. 
The flat side of the chisel is used next 
the glass, pressed firmly, and moved in a 
straight line. Keep the glass Hooded with 
water. Strong potash laid on with a 
brush, and allowed to remain for a time, 
will soften the painted backing so that 
the silvering may be stripped oil’. Care- 
ful cleaning will be necessary after strong 
potash has been employed. 

Re-silvering Glass.— It is worth while 
trying to re-silver the scratched portion of 
a mirror before having the glass entirely 
re-silvered ; it; might b<‘. successful or it 
might not. Anyhow, no harm will be 
dojie. The recipe in which Itochelle salt 
is employed {see tin', first recipe given 
under the heading “ Silvering Class ”) gives 
the best results, and is most likely to 
succ(‘ed. Any reci[)e containing caustic 
soda is not advised, as this would probably 
remove the paint from the baciking and 
thus spoil the mirror still further. Tin* 
silvering solution could be poured over the 
s(;ratched portion, the phite being placed 
on a levelling table and slightly warmed to 
cause the deposition of the silver. 

Silvering Metals 

Distinguishing Quality of Silver-plated 
Goods. — The quality of elcclro-jdate is oftem 
distinguished by the following marks : — 
AA, A, B, C, D. Thcs(i letters denote t,he 
amount of silver deposited on the metal. 
Thus, articles marked AA liave the thickest 
coating of silver on tlnmi ; this is the extra 
best quality manufactured. J<\)r ordinary 
use A is considercid best quality, and the 
letters B, C, and. D denote lower qualities, 
having less silver d(‘]>osited on them. 

Silver-plating without Battery. — As silver- 
jdating without a ])attery is done by the 
chemical substit utiou of silver metal dis- 
solved from the articles being plated, it is 
clear that such a thick and firm coat of silver 
cannot be put on by this method of plating 
as by the electro-plating process. One of 
the best processes for silver-plating without 
a battery is that invented by M. Roseleur. 
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The solution is formed as follows : — Dissolve 

4 lb. of washing soda in 5 pt. of distilled 
water and place in a vessel furnished with 
a bent glass tube connected by a rubber pipe 
to another vessel constructed to generate 
sulphurous anhydride gas. Pass this gas 
through the soda solution until the crystals 
first formed are all dissolved and the liquid 
slightly reddens litmus paper ; then set 
aside for twenty-four hours. Next stir 
well, and test for acidity. The liquid should 
slightly redden blue litmus paper. Pass 
more gas if too alkaline, or add more soda 
if too acid. Then stir in enough silver 
nitrate to take up nearly all the solvent, 
ceasing to stir in the silver when it dis- 
solves slowly. This will deposit thick 
coats of pure silver on well-cleaned copper, 
brass, and bronze articles ; but it also 
deposits its silver on the sides of the vessel 
in which it is contained. Its metal is 
renewed by occasionally adding some nitrate 
of silver solution and some bisulphite of soda. 
This solution is used cold. Another solu- 
tion, to be used boiling hot, is made as 
follows : — Dissolve 10 oz. of silver nitrate in 

5 pt. of distilled water, tlnui add OO oz. of 
2 )otassium cyanide dissolved in hot dis- 
tilled water. 'Phese solutions will only 
silver copper and its alloys, and but thin 
films of silver can be deposit('d from them, 
])ecause deiiosition ceases when the articles 
are coated with silver and thus protected 
from the chemical action of the solvent 
contained in the liquid. 

Silver-plating Paste. — Cheai> silver-jdating 
pastes and powders are not only useless, 
but are really harmful ; they are generally 
made from mercury compounds, and the 
mercury amalgamates with the metal on 
which the paste is spread ; then in a few 
days the bright surface becomes tarnished, 
and the metal becomes honeycombed and 
dull. The best material to use is a silver 
com 2 )ound. A silver-plating powder may be 
made by mixing together with a little water 
1 oz. of chloride of silver, 3 oz, of common salt, 
and 2 oz. of cream of tartar ; this should 
b^ rubbed on the articles to be plated. If 
this preparation is too expensive, a silver 
bronze paint could be used ; this could 
be made by rubbing up aluminium powder 
wuth siifhcient pale copal varnish to form 


a stiff paste and thinning out with turpen- 
tine. 

Silvering Squares. — ^Dissolve J oz. of 
silver nitrate in a pint of rainwater or in 
distilled water, and add table salt until it 
ceases to throw down white curds ; then 
drain off all the water, warm the white 
curds a little, and drain them nearly dry. 
Now add an equal bulk of cream of tartar, 
and stir all together until well mixed. 
Then add enough wdiiting to make a stiff 
dough, and press this into moulds of the 
required shape. Or make into a cake and 
cut it up in squares. These must then be 
dried at a gentle heat in a dark place. When 
moistened with water and rubbed on clean 
copper, bronze, or brass surfaces, these 
squares will coat them with silver. 

Silver-point Drawing: 

I’he paper for silver-jmint drawing is 
made from drawing paper by aj)plying 
an even coating of Chinese white (zinc 
oxide) in the form of a moist water-colour. 
'Phe most suitable metals arc pure silver 
(not the alloy with cojq^er, as used for coin- 
age), an alloy of silver with 2 or 3 per cent, 
of lead, an alloy of 2 parts of lead and 1 
pjirt of tin (solder), and an alloy of 3 parts 
of lead and 1 part of antimony (type metal). 
The reason why the metal leaves a mark is 
that the j)igment has a rough surface or 
“ tooth,” and abrades the metal. 

' Size 

Size is really gelatine or glue dissolved 
in water, and it is made from various mat(‘- 
rials. Parchment size is made from waste 
cuttings of parchment and cuttings from 
calf and goat skins. Glue size is made 
from cuttings of hides, hoofs, etc. Pith 
size is i)reparcd from horn piths ; bone 
size from bones. Size is used by painters and 
whitewashers, woodworkers, jjapermakers, 
j)a 2 )erstainers, wallpaper manufacturers, car- 
2 )et manufacturers, etc. To make size, 
place the material in a boiler with water, 
and heat it by steam under pressure or 
by oppn fires until the tissues are softened 
and the gelatine has dissolved ; the liquid 
is then strained through sacking or filtered 
in a filter press and run into barrels to cool. 
If properly made, the size will set to a 
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stiff jelly when cold. It is usual to add 
a small quantity of a preservative such as 
carbolic acid, to prevent the size liquefying 
and becoming putrid. Glue is made from 
size by pouring it into wooden moulds. 
When set, the blocks are turned out of the 
moulds on to a slab, and cut into cakes 
by means of wires strung on a wooden 
frame. The glue cakes are placed on wire 
netting and dried slowly in a current of 
air, the frames being moved to a warmer 
room when the glue is partly dried. After 
the glue cakes are dried, they are waslied 
on the surface with a little water and a brush 
to remove dust and stains, and then thor- 
oughly dried again. 

Gilder’s Size. — A size suitable for use in 
gilding glass, wood, china, metal, etc., is 
made as follows ; — Put 1 lb. of good drying 
oil in a metal pot over a slow fire and bring 
to the boil ; then gradually add 4 oz. of 
finely powdered gum anime, and continue 
the boiling until a thick consistency is 
obtained. Strain the size through silk, 
and keep it in a closely-stoppered bottle. 
It is claimed to keep tacky longer, and to 
give more lustre than any other size. 

Glue Size. — For this, put about 4 oz. 
of best white glue into a tin vessel and 
just cover with cold water, and allow to soak 
until it is so soft that the finger can be 
pressed through it ; this will be in from 
three to four hours. Place the vessel 
in hot water, and, when the glue has quite 
dissolved, put a thumb and first finger into 
it, when it will be found that they cannot 
touch each other through the glue. Now 
slowly pour in warm water, stirring until 
one finger can be felt to resist the other, 
this being an indication that the size is of 
the right consistency. 

Parchment Size. — Parchment size is made 
by placing parchment cuttings in a pan, 
covering with water, and allowing to simmer 
over a very slow fire till the liquid becomes 
thick ; the size is then strained through a 
sieve. Great care must be taken that the 
size does not burn on the bottom of the pan ; 
it would be best to employ a steam-jacketed 
pan with a lid, so that the cuttings could be 
heated with the water under pressure, and 
hence at a higher temperature than that 
of boiling water. 


Refining Size. — Size may be refined either 
by allowing it to settle in a warm place 
and pouring ofi. or cutting off, the clear 
portion, or by filtration through layers of 
flannel placed upon the perforated bottom 
of a barrel or tank. 

Sizing Walls. — Sizing a whitewashed wall 
before papering, so as to bind the white- 
wash and to prevent it flaking off, is done 
with an oil size composed of 1 part (by 
measure) of oil, 1 part of japan gold size, 
and 2 parts of turpentine. This should 
dry quite hard before fhe ])aper is pasted on. 
If it is not (convenient to apply the oil size, 
well wet the wall with water, scrape off the 
wliitewash, and, when dry, it will be ready 
for i^apering. 

Starch Size. — This should be a smooth 
mass of uniform consistency, (xlourless, not 
injurious to any textile material or liabl(‘ 
to alter the colours of dyed or printcnl 
fabrics, and freed from lnm})s of any kind 
and from all sediment, says the “Journal 
of Decorative Art.” Tlu^ starch r('(]Liires 
careful trinitment. Mix it with cold water 
to a smooth cr(?am and ])()ur this slowly 
into a snlfici(mt quantity of aetnally boiling 
water, continuing the boiling until a clear, 
uniform paste is fornuMl. If, instead, the 
boiling water is jmun^d into the starch civam, 
the resultant ])asto will contain masses of 
undissolved stanfii and will be quite use- 
less. The body of tin' siz(', is nnuh'. up then 
with dextrin or gum, and softeners, such as 
S(jap or soluble oil, are added, following 
witli fat, or animal or vegetabh*. waxes, and 
then with gelatine or glue if tlu'se are neces- 
saiy. Finally, aidiseptics or preservatives, 
such as chloride of zinc, salicylic acid, etc., 
are added. All th(* additions take place 
und(^r continuous stirring, which is b(‘st 
performed in tilting jacket chI ketth‘S having 
mechanical stirrers ; hand-stirring does not 
produce a uniform mixture, nor does it 
Ineak u]) all the little lumps. The size 
shoidd riot re(|uire straining, but should 
])e r(?ady for immediate ap})lication, either 
hot or cold. Tf the size is kept for some 
time before being used, thoroughly stir 
before applying. 

Stiffening Size. — Size can only be stiffened 
by boiling until a drop cooled on a glass 
plate sets sufficiently firm. 
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Whitewcishers* Size. — The jelly size used 
by whitewashers is made by soaking glue 
in cold water overnight, and then melting 
down by a gentle heat. If a large quan- 
tity is to be made up at a time, take 1 part 
of gliie to 4 parts of water, and add 1 part 
of carbolic acid to every 100 parts of size, 
otherwise it will not keep. 

Skins (see also Taxidermy) 

Cleaning Skin Rugs. — If the rugs are 
very dirty, they should first be washed in 
hot water in which some soda has been 
placed, the hair being well rubbed with soap. 
The rugs should then be well rinsed in 
cold water, and hung in the air until dry. 
The hair or fur will now be matted and the 
skin itself stifi, but a vigorous beating with 
a stick will cause both hair and skin to re- 
sume their former condition. The hair should 
next be combed and well brushed. For 
small skins the following method is prefer- 
able. Rub the hair down with a cotton- 
wool pad saturated with benzoline ; if the 
skins are extremely dirty, use turpcntinc 
first, and then benzoline. Having soaked 
the skins in the liquid, rub the hair up and 
down until quite dry with a plentiful sup 2 )ly 
of fine sawdust. The dust can now be r(‘- 
nioved by vigorous beating, shaking, and 
blowing with a 2 )air of bellows. 

Cleaning Skins by “ Dry ^ ^ Process. — 
Tlie skins may be soaked in ])etroleum 
ether in a closed tank or j)an for two or 
three da}'s, removed, wrung out, dried, 
brushed, and combed ; or they may be well 
brushed all over with a mixture of bran and 
benzoline, and, after drying, brushed and 
combed. Another method is to brush 
the skins with a solution of olive-oil soap 
in methylated spirit, followed by si^oiiging 
with clean methylated sjiirit.. 

Dogskin Rug. — A dressed dogskin will 
not dry in wet weather if alum and salt- 
petre were used in the curing, these sub- 
stances being extremely sensitive to mois- 
ture. Lay the skin, hair downwards, on a 
table, and rub on bran until the exudation is 
taken up ; then dry off the skin slowly, a 
safe distance from the fire. Should the coat 
be at all greasy, rub it down with benzoline, 
and hang it in the open air until the spirit 
has evaporated. Then comb out the hair 


in sections with a strong steel comb, holding 
the roots firmly, and using no unnecessary 
force. The backing should be of fine can- 
vas ; the rhargin of red or blue baize, 
either crimped or scalloped. 

Dressing Skins for Rugs. — The best method 
of dressing lamb and calf skins when freshly 
taken from the animals, for rugs, etc., is 
the ordinary tawing process. First place 
the hides for three days in the following 
solution : ^ lb. of alum (p tash) and 

1| lb. of common salt to 1 gal. of water. On 
removal, pare down each skin evenly all 
over with a sharp knife, finally finishing 
with a fragment of glass or a piece of pumice- 
stone. The hair can then be cleaned by 
washing well in a warm bath with plenty 
of soft soap and soda, and finally rinsing 
in clean water. The skin on drying will 
become hard, but can be rendered supple 
by beating it well with a stick, rubbing 
between the hands, and further scraping 
with jnimice. The hair, having been well 
rubb(‘d down with common benzoline, 
should be well brushed and combed. 

Hair Falling Out of Skins. — The hair often 
falls out of the dressed skins of wild sheo^), 
goats, and deer, this being not necessarily 
caused by improper curing in the first 
place, or by the rav^ages of moths or other 
insects, but by the natural brittleness of 
the hair at its base. In many cases this 
natural defect in the hair cannot bo reme- 
died ; but various methods of treatment have 
been recommended, and the most success- 
ful of the recipes arc given below : (a) Rub 
a fair quantity of lard oil into the back of 
the skin, and afterwards remove super- 
fluous grease with bran or sawdust ; (6) 

dress the hair itself with turpentine ; or (c) 
saturate the back of the skin with a 20 per 
cent, aqueous solution of formaldehyde, 
and allow to dry. But after the ado 2 >tion 
of any method, the hair that is already 
loose should be removed by brushing. 

Moleskins, Cutting and Joining. — Wlien 
cutting mole or any other kind of fur, 
do not use scissors ; lay the skins with 
the fur underneath, and with a sharp 
knife cut to shape on the skin, or flesh side. 
First pare away the irregular edges of fur, 
so that the skins may lie edge to edge 
without either overlapping or revealing 
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vacant spaces. Assuming, for instance, 
that a waistcoat is to be made, having 
arranged the skins so that the fur runs 
the same way, secure the approximate size 
of the vest, before sewing the pieces together, 
by laying down the paper pattern and mark- 
ing about half an inch beyond its edges. 
Permanently join the skins together by 
“ stoating.” As working button-holes 
through a fur forepart is impracticable, 
the fronts are invariably furnished with 
a ‘‘ fly,” in which the buttons remain 
concealed during wear. 

Moleskins, Dressing. — (1) A quick and 
most effective method of dressing mole and 
other small skins to render them soft and 
supple is to steep them, freshly stripped 
from the trunk, in a strong solution of 
American potash in water, until the upper 
skin is removed, care being taken not to 
leave them too long in the liquid. Then 
dry them in sawdust, which will absorb 
the moisture. Next, ncat’s-foot oil, with 
a small addition of camphor or oil of birch, 
which imparts a pleasant smell, is applied 
sparingly to effect entire softening. A 
tinal application of benzoline and a brisk 
brushing will remove the surplus oil, and 
bring out the natural gloss of the fur. (2) 
Skins which have been cured with saltpetre 
and alum may be rendered pliable by first 
soaking them until quite soft in a solution 
of white leather dressing, namely, I qt. 
of water, J lb. of alum, 1 oz. of common 
salt, and about four handsful of bran or oat- 
meal. Then, on removal from the bath, 
the skin side should bo well curried with 
pumice-stone or the edge of a blunt knife and 
well worked between the hands. The fur 
can be cleaned and dried by dressing it 
well down with benzoline, and passing the 
skin through tine sawdust until the mois- 
ture has been absorbed, when the dust can 
be beaten, shaken, and blown out with a 
bellows. This system of curing can be 
employed with advantage on fresh skins, 
the skins being allowed to soak for three 
or four days. The quickest and simplest 
method, however, of preserving and ren- 
dering soft the skins of small animals, 
when freshly removed from the body, 
is described at the beginning of this para- 
graph. 


4i>9 

Otter Skins, Dressing. — When received 
at the fur-dresser’s, otter skins are almost 
invariably cased, and are first cut open 
longitudinally down the chest and abdomen. 
The jjclt is soaked in salt water over- 
night, for the purpose of softening it and 
preparing it for “ breaking.” The follow- 
ing morning each skin is placed on a beam, 
and a workman jiroceeds to break up the 
grain of the membrane. T''he ])elt is now 
washed in warm soap water and the water 
removed, as in the case of beaver skins. 
If the overliairs are to be plucked, tluit is 
done next. The choicest skins are left in 
“ the hair,” the number amounting to about 
a third of the total quantity dressed. The 
pelt, which has become less bulky and 
quite soft from frequent handling, is now 
placed on a beam and skived. It is next 
(iaTnpen(‘d with cold salt water and allowed 
to ri'inain thus ovi'r-night.. The next morn- 
ing it is stretched lengtJiwise and crosswise 
and 2)artly dried, when it is ready for the 
leathering process, ft is well rubbed with 
butter, or some other animal gn^ase, and 
placed with others in a tramping machine, 
where it is worked for hours. On removal 
the skins are n^volvc'd for three or four 
hours with a (quantity of ha,rdwood saw- 
dust in a cleaning drum, under which there 
is steam heat or a charcoal lire. Next they 
are ^daced in tubs with a, (juantity of saw- 
dust, where they are tramped for about 
three hours by barefoottMl workimm, and 
on removal are thoroughly str(‘lch(‘d. The 
leather side of tin; p(‘lt is danqiened over- 
night, and then shaved down to a uniform 
thickness, as in the case of Ixsivtu* skins. 
A skilful workman can shave thirty or forty 
otter i)clts a day. The skins are next 
stretched, dried, and placed for a s(‘Cond 
time in tubs with liardvvood sawdust, and 
tramped for two or threii hours, then re- 
moved, stretched again, and returned for 
two or thixic hours’ further tramping, after 
which the fur is straightened out with a 
fine steel c.omb. 'J’he skins now receive a 
thorough beating with rattans to remove 
every vestige of sawdust and to lighten 
up the fur. If they have been unhaired, 
they go to the workman, who removes all 
scattering hairs by means of a broad- 
bladed knife. Otter skins having coarse 
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overhairs are greatly improved in appear- 
ance by plucking, as the fur is extremely soft 
and dense. When plucked, the fur is used 
either natural or dyed various shades of 
brown. A few skins are clipped. This 
fur is very durable, the leather being strong 
and fine-grained. 

Preparing Skins of Small Fur-bearing 
Animals. — Pelts that are to be placed at once 
on the market should be sold all ready 
for making up ; that is, the pelts should 
be finished with a white leather or soft 
dressing. The skin should be removed 
from the body by the cross rump incision ; 
make the first cut from flank to flank 
in a semicircle under the tail, then draw 
down the flap covering the stomach, pull 
out the tail and legs from the skin, and 
sever the joints of the legs at the toes. 
Turn the skin inside out, and strip it down 
to the fore limbs, which should be severed 
like the liind legs ; then, passing on to the 
head, skin down to the tip of the nose, and 
remove the skull, body, and limbs. The 
pelts should now be placed hair inwards on 
suitable lengths of circular wood (a broom 
handle will hold half a dozen or more 
skins of mink and ermine), all flesh and 
fat carefully pared away, and the tails 
split, i’ut the skins in a cool place, and 
keep them constantly damped with either 
of the preparations that arc here given : (1) 
Flour ()J oz., alum oz., salt I J oz., olive 
oil Ih dr., and two or three eggs, adding 
siifllcient warm water to form a paste ; 
or (2) rock salt 2 lb., alum 1 lb., sal-ammo- 
niac 1 oz., warm water 2 gal. The dressing 
should be applied for from three days to a 
week, according to size. When the skins 
are dry, rub them down with coarse glass- 
paper until an even thickness is obtained, 
then withdraw the poles and rub the skins 
well with bran, in order to remove the salt. 
A final rubbing between the hands and 
beating with a stick will render the pelts 
supple and ready for packing. Excep- 
tionally fine specimens of such animals as 
the fisher marten*, long-tailed and common 
skunk, mink, sable, and sea otter, com- 
mand good prices when prepared as natural 
history specimens and sold to museums, 
etc. Raised heads of animals are often in 
demand for necklets, etc., so that the skull 


should be preserved with a small percen- 
tage of the pelts. 

Rabbit Skins, Dressing. — The following 
is a reliable method of dressing rabbit 
skins. On removal from the trunk, entirely 
strip the skin of any adhering particles 
of flesh, fat, and superfluous tissue by 
means of a blunt knife, being careful to 
avoid making any gashes in the skin. Im- 
merse it then for about twenty-four hours 
in a solution composed of 1 lb. of alum and 
J lb. of common salt in 1 gal. of tepid 
water. On removal, make a warm solution, 
to the consistency of cream, of flour and 
water, and, having immersed the skin therein 
for a few minutes, rinse it out. After 
drying, rub the flesh side down with pumice- 
stone and glasspaper until it becomes 
perfectly supple. The fur should then be 
dressed down with pads of cotton-wool 
saturated with benzoline, which can be 
dried off by applying fine dry sawdust. 
This is finally removed by vigorous beat- 
ing with a light stick and the use of bellows. 

Sealskin, Dressing. — The following 
method of preparing wsealskins for use will 
be found quite satisfactory. Having re- 
moved the skin from the carcase, roughly 
trim off as much fatty matter and tissue 
as possible ; then place the entire hide 
in a solution composed of 1 lb. of alum 
and J lb. of common vsalt to each gallon of 
warm water, and leave it there for about 
two days. When removed from the solu- 
tion, lay the skin hair downwards on a table, 
and by working it gradually over the edge 
of the table, pare down the whole hide 
evenly with a sharp knife, or wdth one of 
the tools specially made for the purpose. 
The fat should next be removed by wash- 
ing the hide, until it saponifies, with a strong 
caustic potash or pearlash lye, rinsing it 
well afterwards in cold water. With suf- 
ficient after-working or currying, the skin will 
become quite supple. When a white leather 
dressing is required, the skin must be treated 
as follows : If on removal the skin is quite 
fresh, the fat should be drawn out at once 
as directed ; but if there is any sign of 
“slipping” of the hair, the skin should be 
placed for about a day in the curing solu- 
tion. When taken out. the skin is stretched 
hair downwards on a table by means of a few 
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tacks at the edges. The following solution 
must then be applied to it three or four 
times daily for a week or ten days : Hock 
salt 2 lb., alum 1 lb., sal-ammoniac 1 oz., 
warm water (to dissolve the ingredients) 

2 gal. W'hen, on pressure from the finger, the 
skin appears quite white, it may be dried off. 
A final rubbing between the hands, beating 
with a stick, etc., will complete the opera- 
tion. A vigorous brushing will remove 
the long hairs which may have been severed 
at the roots in the paring down. A final 
application of benzoline will, on drying, 
restore the natural gloss to the fur. 

Sealskin Garment, Renovating. — Lay the 
skin on a flat surface, and brush it briskly. 
Warm some new bran in a pan, stirring it to 
prevent burning ; rub it through the fur 
with the hand, then give the skin another 
sharp brushing. Parts that are moth-eaten 
or much worn should be carefully cut out 
with a knife from the wrong side and fresh 
pieces sewn in. 

Sealskin, Sewing. — Sealskin may bo sewm 
so that the join is invisible. The sewing is 
done from the wrong side, and the two 
edges are drawn together carefully till 
they meet and form a slight ridge. Split- 
ting the skin, as is done with cloth, is 
not necessary, because the small stitches 
which are caught through are completely 
hidden by the fur. Very fine silk or soft 
cotton must be used, and each stitch should 
bo pulled gently to avoid tearing the 
vskin. None of the fur should be taken 
in with the sewing, and the two edges 
must not be allowed to overlap. A 
No. 8 size needle, of the kind known as egg- 
eyed betweens, procurable at a draper’s 
shop, may be used. 

Sheepskin, Dyeing. — To dye a sheepskin 
an orange colour, thoroughly wash the 
skin in warm soap and water to remove 
any grease or dirt, then rinse in clean warm 
water. The skin should next be placed 
in a dye bath made by dissolving oz. to 

3 oz. of any aniline orange in 1 gal. of warm 
water, and adding a few drops of dilute sul- 
phuric acid. After remaining in the bath, 
which is kept at a temperature of about 
170° E., for half an hour, the skin is re- 
moved, dipped into cold water, wrung out, 
and dried. The dye may be bought in 


packets from a chemist. It will be advisable 
to first try the dye on a little white wool 
to see if ‘the tint is suitable. 

Sheepskin Rugs. — Sheepskin mats or rugs 
that are hard and crackle when walked 
over can be softened first by reducing 
their thickness and then by applying grease. 
The skin, if very thick, should be reduced 
by scraping with a rounded rasp or curr}'- 
comb whilst nailed out flat on a firm, hard 
table. When all inequalities have been 
levelled, rub with considerable force a 
little fresh lard or vaseline over every ])art 
till the skin has become soft and pliant. 
The 2 )rocess may be resumed time aft('r 
time for several days. When thoroughly 
soft, the skin should be well rubbed for 
several days witli sawdust that does not 
contain resin, or with bran, to get off all 
the greasiness that rises to the surface'. 
Next some pipeclay should be rubbed 
vigorously into the re-stret(’h(‘d skin, ami 
left to see whether it discolours the grease. 
Beat and scrape olT a,ny discoloured pi 2 )e- 
clay, and put a new lot on till it remains 
for twenty-four hours without exhibiting 
signs of greasiness. Then brush and clean 
the hair side, using a large ch'an (‘otton 
cloth dipped in ])arairm and wrung out 
dry. Kill) the hair hard ; then rinse the 
dirt out in tin; ])arafrm, ami repeat the 
process till all dirt is removed. The sheep- 
skin can be cleaned with soap and wab'r as 
follows : -Dissolve 1 lb. of soap in 2 qt. of 
boiling water -rain-wat(‘r if possible. Put 
half of this in a tub witli 4 qt. of cold rain- 
water, and rub the sheepskin with the 
suds till they havt; extracted a,s much 
dirt as possible. Then use the other (juart, 
diluted as Ix'forc, to get the ri'st of tlu^ 
dirt out. Passing the slu^ejiskin through a 
roller wring(‘r will helj) matters consider- 
ably. Rinse very thoroughly in warme.d 
rain-water, and pass la'twcf'n tin*. lolh'rs. 
Dry in the sun, the flesh side being ex- 
posed. Shake ami alter the position of 
hanging frequently as the drying iiroceeds. 
A littlej_washing blue addl'd to the last 
rinsing water will make the wool whiter. 

Skull, Bleachitij^ 

The oil must first be removed from the 
.skull. This can be done cither by soaking 



HANDYMANS ENQUIRE WITHIN 


the skull in petroleum spirit, or hy boiling 
in a solution of caustic soda, 1 part in 10 
parts of water. If the soda solution is 
used, wash well in clean water subsequently. 
To bleach the skull, take 1 part of chloride 
of lime, make into a paste with a little 
water, then add more water to 10 parts, 
also a few drops of hydrochloric acid, and 
allow the skull to remain in this till per- 
fectly white; remove, wash well, and dry 
slowly in a warm place free from dust. 
(See also B{)ne, Bleaching.) 



Fig. 639. 

Fig. 638. — Loose Overhand Knot 
Fig. 639. Ball Slung on Line. 

Fig. 640. — Tumbler Slung on Line. 

Slinging Tumblers, Flails, etc. 

To sling a ball on the end of a line, take 
the end of the line, and tic a loose overhand 
knot, which is simply one-half of a common 
reef knot a (Pig. 53S). Next form a bow- 
line h (Pig. 5*38). Now open out tlic over- 
hand knot a little, and place the, ball be- 
tween the parts as shown by the arrow. 
See tliat the lower “ bite ” is in the centre 
and the others at right angles to it, and 
also that the hitches come exactly oppo- 
site each other.* A glass ball or billiard 
bifll, no matter how highly polished, will be 
hrmly held, as shown in Fig. 539, as long as 
the weight of the ball remains on the line. 
This method of slinging is invaluable for 
open vessels containing liquids which re- 


quire to be slung on end, such as tubs, open 
casks, paint and oil drums, etc. It is 
sometimes necessary, in case of accident, to 
lower a tumbler down a well or pit. Fig. 540 
shows the same “ bend ” thus in use. The 
bowline is not tied close to the ball, but 
4 in. or 5 in. above it (see Fig. 540 ; the 
line is shortened in Fig. 539 to save space). 

Smoke -producing Mixture 

The following is a recipe for a mixture 
that will produce a dense smoke when 
ignited. Mix together 7 parts of chlorate 
of potash, 1 part of charcoal, and 2 parts 
of ammonium chloride, all in powder. 
Handle the chlorate cautiously. 

Snake Skin (see Taxidermy) 
Snow Tree 

A snow tree in a bottle of water may 
be made in the following way. First 
cut off the bottom of the bottle. Then 
apply two or three coats of varnish to a 
small branch of a tree having a number 
of short twigs, the whole of which will 
go into the bottle. Apply varnish also to 
the cut end to prevent water entering. 
When the last coat of varnish is partly 
dried and tacky, ‘‘ frosting ” (fine flake 
glass) may be dusted all over it ; this 
will produce the appearance of hoar frost. 
The tree may then be placed in the bottle, 
and the bottom cemented in place by 
Canada balsam. 

Soapstone (see Talc) 

Soda 

Carbonate of soda mentioned in recq^cs 
and formula) is pure dry carbonate of 
soda (NaoC();d, unless otherwise stated. 
Washing soda is also carbonate of soda, 
but it contains in addition much water 
of crystalli.sation, its formula being 
NaoC0.40H.)0. One hundred parts of wash- 
ing soda contain 37 parts of carbonate of 
soda and 63 parts of water ; 37 parts of 
dry carbonate of vsoda arc therefore equal 
in their effect to 100 parts of washing soda. 
If this fact be borne in mind, then either dry 
carbonate of soda or washing soda may be 
used in any preparation, provided the proper 
proportions are worked out. In the manu- 
facture of washing soda, sulphate of soda,; 
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prepared as described in a paragraph 
below, is mixed with coal slack and lime- 
stone and fed into a reverberatory furnace 
with a revolving bed. The mass fuses, and 
the principal products are carbonate of soda, 
sulphide of lime, and carbonic oxide. The 
fused mass is run into iron waggons, and, 
after cooling, the blocks are broken up and 
treated with water in large tanka, which 
are run in series, the water passing from 
one to the other, so that the more concen- 
trated liquor passes over new material. 
The concentrated solution of carbonate 
of soda is run into a pan placed over a 
reverberatory furnace, the heat from which 
serves further to concentrate the solution ; 
from this tank it is gradually run on to the 
hearth of the furnace, where it forms a 
pool bounded by solid material. The 
flame of the furnace passes directly over 
the surface of the liquid and, as evapora- 
tion proceeds, the carbonate of soda sepa- 
rates in the solid form ; it is raked out 
towards the lire, becoming hotter and 
hotter until finally it is drawn out at the 
furnace door, thoroughly calcined. This 
is soda ash, which is dissolved in a very 
small quantity of water, the clear liquid 
being run into large hemispherical iron ])ans, 
where it crystallises in a solid mass like ice ; 
this is washing soda. As will be seen, a 
large and expensive plant is required. 

Bisulphite of Soda (see ^rcs^rvat^vc 
Powder). 

Caustic Soda.--This, chemically, is s('dmm 
hydrate (NaOH), which is a white and brittle 
solid, extensively used in the arts. 

Cleaning Dirty Washing Soda.—Tlie proper 
way to treat dirty soda is to calcine it in a 
furnace, dissolve in water, filter, and evajm- 
rate until the material crystallises from 
the solution. But a simpler method is to 
wash the soda with a very little water, 
drain off the dirty liquid, and dry the soda 
in a warm oven. 

Soda Water Cylinders, Charging.— In charg- 
ing cylinders w.th soda water, they arc 
mounted in a frame, preferably on trun- 
nions, so that they can be gently rocked 
while the carbonic acid is passing in. Ihe 
air space occupies about one-eighth of the 
capacity of the vessels. The water is pure, 
and 5 gr. to 15 gr. of carbonate of soda are 


added for each pint. The connection to 
the carbonic acid cylinder is made with 
a copper pipe of small bore fitted at both 
ends with flanges and loose screw plugs. The 
pressure gauge is the usual form with a 
dial, and is attached by a T-piecc to the 
plug on the carbonic acid cylinder. The 
best position in which to place the cylinders 
while charging with the gas is a slanting 
one. There is no advantage in having too 
great a pressure, as it is more difficult subse- 
quently to fill the water into bottles if it is 
very highly charged witli the gas. 

Sulphate of Soda or Glauber’s Salt. — 
The Leblanc method of making this sub- 
stance is as follows : — Common salt in 
fine crystals is fed into a large iron still con- 
nected with several tall towers made from 
drain pipes, down the interior of which 
water is allowed to run from a tank. 
A quantity of oil of vitriol is then run into 
the pan and, after the first reaction has 



Fig. 541.— Soldering Bit. 


ceased, heat is a|)])lied until all th(‘, hydro- 
chloric acid has been evolved and the 
residue is a junitjal sulj>hate of soda. The 
hydrochloric acid is condensed by the water 
ill the [)ipcs and rc'c-overcd. The siil]>hatc 
of soda is <lng out of the pan. When this 
is (lissolv<‘(l in waten- and crystallised out, 
it is known as (llaubcr’s salt. 

Solderinjc ' 

To solder is to unite two metals by means 
of an alloy, which must n(‘c,essanly melt at a 
lower temperatuiv than tin* metals to be 
joiniHl. Soldering may be divided into two 
distinct kinds: hard-soldering or brazing, 
in which the. heat of a blowjiip*; or brazing 
hearth is necessary to fuse, the .solde.r (this is 
ilescribed under the. heading, “ Brazing ) ; 
and soft-soldering, in which the sold(‘r may 
be applied n*adily at the ordinary heat of a 
tinman’s soldering bit. The process of soft- 
soldering will here be considered. Soft 
solders melt at a relatively low heat. As a 
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rule, they are used for making joints in tin- 
plate, lead, zinc, and some classes of brass. 
Plumber’s solder consists of tin 1 part and 
lead 1 part. A solder consisting of tin 2 
parts and lead 1 part melts at a heat of 338^ 
F., though tin melts at 440° F. and lead at 
620° F. Before any soldering can ))e done 
the copper bit (Fig. 541) must be tinned. 
Heat it in a fire or stove to blood-red, grip 
it in a vice, and quickly file the four faces 
quite bright ; dip the end of the bit in killed 
spirit (made as described below), rub it on a 
piece of sal-ammoniac., hold a stick of solder 
to the point of the bit, and melt a little on 
the lump of sal-ammoniac, rubbing and 
turning tlie bit at Ihe same time. If it is hot 
enough the solder will flow and coat the face 
of the cop])er. Dip it again in the spirits, 
ami the o])(‘ration is com])lele. Another 
method of tinning a bit is with a i)iece of 
clean tinplate, about 4 in. s(iuare, nailed to 
a piece of wood. Heat and file the bit as 
b(‘lbre, dip the end in killed sjurit, and then 
put a ])incb. of n'sin on the tinplate, melt 
a little sold(‘r on it, and rub the bit briskly 
on the latter. Tlie solder will quickly 
flow on the clean pait of the soldering bit. 
Do not make the copp(*r bit red-hot after 
tinning, or the whole process of filing and 
tinning will have to be repeated. The 
workman should aim so to use tlie bit that 
it remains tiniu'd, because re-tinning involves 
loss of time and the filing quickly weai-s awa}" 
the cop])er. Excessive heating is the cause 
of bits being spoilt. 

Aluminium, Soldering (see Aluminium). 

Fluxes for Soldering. — A flux is necessary to 
remove all impurities from the surfaces so 
that the solder may make perfect contact 
with them. The flux in use for soldering 
nearly all kinds of sheet metals is killed sjurit, 
more propc'rly zinc cldoride. To })repare it, 
take a largo earthenware pan and place a 
quantity of clean scrap zinc on the bottom. 
Half fill the pan with muriatic acid ; a dense 
and irritating va])our will rise, and will con- 
tinue to do so until bubbling ceases. When 
the zinc and chldrine are united, the acid is 
said to be “ killed.” Put a slate over the 
pan and leave it for, say, twelve hours ; then 
pour ofE the clear liquor and bottle for use. 
Killed spirit may be made on a small scale 
with a pennyworth of muriatic acid and a 


few zinc slating nails or a piece of sheet zinc. 
If the acid is not entirely killed by using an 
excess of zinc, the free acid present may 
cause a black stain to show on the work when 
soldering. To prevent this, some add a piece 
of washing soda or sal-ammoniac to neutralise 
the free acid. It is always best, after using 
strong spirit, to wipe with a wet rag, and 
to clean off afterwards. To solder brass, 
copper, or bright iron, or to tin metals 
before soldering them, use the killed spirit 
neat ; but where there is but little oxide to 
overcome, as in tinware, use half water and 
lialf spirit ; a pointed stick of wood or a 
small brush will hold enough flux for self- 
.soldering jobs. Sal-ammoniac, being the 
(‘hloride of ammonia, forms a useful flux for 
tinning copper goods. Other fluxes — not of 
an acid nature — such as resin, Gallipoli oil, 
Venice turpentine, Russian tallow, palm-oil 
candle, etc., act by flowing over the surfaces 
and preventing oxidation. Powdered resin 
is the chief Ilux of this kind and is particu- 
larly useful for soldering tinware. Acid 
fluxes cause subsequent corrosion, but resin 
and the fatty fluxes are frei^ from this action. 

Simple Soldering Jobs.- An often-occurring 
soldering job is Ihe mending of a pinhole in 
the bottom of a tin-plate teapot or k(‘ttle. 
First scrape a clean pat(*h round the hole. 
Heat the bit— do not burn it — in a fire oi* 
gas-stove. Apply a little killed spirit to the 
cleaned surface by means of a brush dijqied 
in Ihe .spirit and then pressed almost dry. 
Clean the hot bit by dipping just its tip into 
the spirit, and then, holding it nearly hori- 
zontal, apply it to the solder and try to pick 
up a drop of it. This may require some 
practice. When successful, transfer the 
drop of solder to the cleaned patch, raise 
the handle of the bit, and the drop will flow 
off at the point. Move the bit round the 
hole and the solder will cover the place. 
Allow to cool, and then test with water. 
Wlien a hole has to be patched, cut a piece 
of tin-plate to cover it, allowing a good 
margin. Trim off the corners, bend the 
patch to fit the body, place it in position, 
and scratch a line round it on the article. 
Then clean the place and for i in. beyond 
the mark. Brush killed spirit on the under- 
side and edges of the patch, hold firmly in 
position, and solder. The molten solder 
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will run in between the patcli and tlie body 
of the article. 

Soundproofing Floor (see Floor) 
Speaking Tubes 

Speaking tubes arc usually run in zinc 
from I in. to IJ in. in diameter, according 
to requirements. The tube should be 
run in as straight a line as possible, and 
the fewer bends and angles the better. 
Where it is necessary to use a bend, it 
.should be of the same material as tlic tube ; 
they arc made in cast zinc in each size. 
The mouthpiece ends are fitted with brass 
elbows, tinned for connecting to the zinc 
tube, and screwed to receive the mouth- 
piece. Sometimes the speaking tube is 
run in lead pipe and gas barrel ; but these 
materials are not so ellicient in working, 
especially the latter, owing to the in inn- 
lining corroding, and blocking the pas- 
sage, The longest distance through which 
the sound can be heard is about 400 yds. 
Another material often used is papier- 
mache thoroughly treated with bitumen, 
'riiis ]ia.s the advantage of being very 
light. Vulcanised india rubber, braid(*.d witli 
mohair, is often used. Gutta-percha is 
said to have the best carrying ])ro])erties. 
Nearly all the faults that are met with in 
speaking tubes can be traced to an excess 
of bends or to rough tubing. When there 
are many bends use large tubing. 

Finding Leak in Speaking Tube. The 
smoke method may be employed for find- 
ing a leak in a speaking tube. The best 
method of generating a large (piaiitily of 
smoke is by bringing together the va])ours 
of hydrochloric acid and ammonia. 'J’he 
apparatus shown in Fig. 542 will serve for 
the purpose. It consists of two bottles with 
sound corks, in each of whicli two holes 
are made with cork l)orers. Into one of 
the holes is fitted a bent glass tube a r(‘ach- 
ing to the bottom of the bottle ; into the 
other hole a short bent glass tube n is 
fitted. The two longer tubes arc con- 
nected by means of a rubber tube to a 
Y shaped tube c, and to this is attached a 
third piece of rubber tube and a jet to blow 
through. The two shorter glass tubes are 
also connected to a Y-shaped tube D, and 
similarly a rubber tube and short glass tube 


are attached to the third limb. The short 
glass tube is passed through a hole in a 
cork which will fit the mouth of the speak- 
ing tube tiglitly. The farther end of tlie 
speaking tub(‘ is closed with a cork, a liftle 
strong hydrochloric acid is placed in one 
bottle and strong ammonia in the other ; 
on blowing through the tube a fume of 
ammonium chloride will be forced into the 
speaking tube, and will serve to locate the 
leak by its appearance wherever there is a 
hole i/i the tul)e. 

Spectacles 

Material for Spectacle Frames. — The best 
material for spectach' frames, as far as 
stilTness and strength go, is steel. A 



Fig. 542. — Apparatus for Detecting Leak in 
Speaking Tube. 

good English steel frame stands a lot of 
knocking about, and s(*ldom, if ever, gets 
bent. 'Fhe secret is in the. excellence of 
its temper. According to the “ Horologieal 
Journal,” it is loft, just hard enough to re- 
sist hem ling and just soft enough to k(M‘p 
it I'rofu being brittle. Necalless to say, such 
a frame cannot lx* “ ada})t(‘d ” that is, 
its size or sha[)e. altered by bending with, 
a pair of ])lie.rs. Next to st(*('l comes gold ; 
this should b(‘. as hard as ])ossibl<*, but it 
is nev(‘r cjuit(; so stifi' as st(;(‘I. An English 
gold frairu* is generally stronger and stifi’er, 
and possesses more*, spring than a foreign one. 
Other materials art*, unsatisfactory ; gold- 
filled is as soft as copper and about as useful ; 
nickel is both soft and brittle ; while the 
alloys that are constantly b(‘ing introduc(‘.d 
all suffer from the same defect, softness. 
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Blueing Spectacle Frames. — The blue 
colour on steel spectacle frames is produced 
by hardening over a hot plate. The only 
other way to produce a blue colour is to 
paint over with a varnish paint. Black, 
green, or brown colour may be obtained 
with lacquer. 

Distinguishing Gold from Gold-filled Spec- 
tacle Guards. — Gold-filled spectacle guards 
arc now made and finished in such a manner 
that it becomes difiicult on a cursory inspec- 
tion to discriminate between them and the 
solid gold article. But it will be found 
that the screw-holders, in gold, are neither 
globular nor yet egg - shaped, as they may 
be in gold-filled ; in the solid gold they are 
formed on a base which is squared off 
somewhat, and into which the eyewires are 


press both into contact until the cork sets, 
and when thoroughly set, trim off with a 
sharp knife to the width of the frame. 

Repairing Spectacle Frames. — The re- 
pairing of spectacle frames is described 
in the “ Jeweller and Metalworker,” which 
says that for repairing a broken eyepiece or 
nosepiece soft soldering is unsatisfactory, 
and the new joint soon becomes broken. 
Soft soldering is useless for strong repairs. 
Hard silver solder containing copper is the 
strongest for this class of work, and should 
be used for steel frames. Steel requires to 
be heated to a full red heat to cause it to 
unite with the solder and give strength 
to the joining place, and therefore hard-run- 
ning solder is the best, as this is not so likely 
to become perished by overheating. If 




Fig. 644. — Section of Spirit Level. 


fitted by slotting, whereas in gold-filled 
material the holders are attached directly 
to the eyewires. Now that the gold- 
filled bars are swedged on to eyewires, the 
union looks from above like the strapping 
of the gold article, but viewed from below 
the ends of the bar seem partly to develop 
the whole width of the eyewirc, spreading 
out a little, whereas in gold clips there is 
no such thickening. The loops for cord 
or chain also show differences, because 
the gold-filled cannot be so neatly and 
tastefully fitted as the genuine. 

Fixing Cork td Spectacle Frames. — Many 
st5el spectacle frames mark the nose ; 
with a view to preventing this, cut a thin 
shaving off a cork and smear one side well 
with french polish, and also the underside 
of the bridge of the spectacle frame. Then 


soft solder has previously been applied to 
the repair, every trace of it must be scraped 
or filed off before beginning the hard solder- 
ing. The surfaces of the parts to be joined 
together, after well cleaning, arc moistened 
with a thick, creamy paste of borax, pre- 
pared by rubbing a lump of borax in a few 
drops of water, on a piece of slate. The 
parts to be soldered are placed together in 
the proper position, and secured if necessary 
with thin iron binding wire or iron pegs upon 
the charcoal block. Cut off with the shears 
a small piece of silver solder sufficient for 
the work in hand. Now by means of the 
gas flame and blowpipe, blow the part, 
gently at first, until all moisture exilsting 
in the borax paste has evaporated ; then 
the heat is increased until it becomes red 
hot, and the solder flushes into the place 
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intended to receive it. Bo careful that both 
parts of the steel frame within measurable 
distance of the solder are raised to the 
same heat, otherwise the solder will only 
adhere properly to the hottest side, and the 
joint will prove weak. 

Spelter {see Brazin^r) 

Spirit Glue {see Glue) 

Spirit Levels 

The spirit level (Fig. 54.3) is used for deter- 
mining the plane of the horizon ; that is, 
the plane forming a right angle to the 
vertical plane. A frame firmly holds a 
closed glass tube nearly filled with anhy- 
drous ether, or with a mixture of ether 
and alcohol. Good spirit levels arc pro- 
vided with a graduated scale engraved 
on the glass tube or on a brass or steel rule 
fastened to the frame beside it, so as to 
mark the position of the bubble, the tube 
being so shaped that when the level is 
l 34 ng on a flat and horizontal surface the 
bubble occupies the centre of the tube. 
Many levels have provision for altering 
the length of the bubble. Fig. 543 is a view 
of an ordinary spirit level, and its con- 
struction is made quite ch^ar by the sec- 
tional view (Fig. 544). In use the level 
is applied to the work twice, it lieing re- 
versed at the second application, and the 
mean of the two indications then is adopted. 
Spirit levels are made in many sizes and 
shapes, but the method of construction 
always is the same. A serviceable tool 
is of the narrow shape, about 10 in. long, 
its greatest breadth being [j. in., tins 
diminishing to ^ ends. The 

frame is of any hard tough wood, such 
as box, ebony, lignum-vitao, birch, beech, 
walnut, or oak. At the back of the tube 
should be silvering, which shows up the 
bubble and enables side lights to be dis- 
pensed with. The tube is set in plastcr- 
of-Paris, and has a brass cover. 

Choosing and Fixing Spirit-level Tubes. 
— Spirit-level tubes are drawn out in a 
blowpipe flame ; the tube, with care, does 
notecase to be a tube, though, when twisted 
hot, or broken cold and placed for a moment 
in the flame, it is quickly sealed up. These 
tubes are not quite straight, but the error 
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is not great. A tube like Fig. 545 would 
be quite useless, as the bubble would divide 
into two portions, as shown, and no indica- 
tion would be possible ; but if the tube is 
turned over (Fig. 540), the bubble promptly’ 
comes to the centre. The illustrations are 
purposely ex:iggo rated. A tube that is quite 
straight for a portion of its length, and 
curves off towards one end, is very unsatis- 
factory ; if the tubes could be uniformly 
larger towards the centre, as in Fig. 547, 
no care would be necessiir}' in mounting. 
It is desirable that a tube, when set in place, 
should give similar indications when re- 
versed (h3g. 517), although the surface is not 



Fig. 646. — Bent Spirit-level Tube with Bubble at 
Each End. 



Fig. 646. — Bent Tube with Bubble at Centre. 






Fig. 647. — Pointed Tube with Bubble at Centre. 


level ; this cannot happen unless the curva- 
ture of the tube is uniform, and the tube is 
uniformly set in its socket. JiC-vols, as 
usually sold, are sot on a tinfoil film, which 
makes the bubbhi mon*, easily seen ; in home- 
made levels a substitute may be employed. 
Mix dr)^ plaster-of-Paris with a little pow- 
dered blue, or mix the plaster with water 
and blue ink ; quickl^^ set the. convex side 
upwards, so that the bubble reverses 
equally at a slight inclination. An adjust- 
able inclination is easily obtained by nest- 
ing the tube on two screws insortiM in the 
bench for a portion of their length. By 
this means, on reversing, the hubblc ought 
to occupy similar positions as regards dis- 
tance from the centre ; then, after adjust- 
ing the screws until the bubble riists in the 
same place when reversed, the centre can 
be marked. Of course, long before this 
has been accomplished the plaster will 
have set ; but that does not matter, a& 
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the under side can be adjusted by shaving 
with a sharp trying plane ; treated thus, 
the level is more correct than if the tube 
were adjusted by the fingers. If the tube 
has been deeply embedded, the block con- 
taining it can be made parallel after the 
under surface has been adjusted. 

Spirit of Salt (see Acid, Hydrochloric) 

Splash Work 

Splash work is a means of decorating 
mounts for photographs and pictures. The 
materials required are a fine brush (a cheap 
tooth-brush answers admirably), a fine 
comb, some small fresh or dried leaves, 
black or coloured ink, and a sheet of card- 
board. To make a mount, cover over the 
space on the cardboard required for the 
photograph with a piece of clean paper, or 
cut it out. Place llic leaves on the border, 
dip the brush in ink, and gently draw 
the comb along it, splashing the part not 
covc'red by the leavc'S. When the border 
is thoroughly well s])lashed, lift the leaves 
by means of a pin and put them away 
again for future use. (.)f course, the designs 
arranged with the leaves, etc., may be 
extremely various, and the r(*ader’s ingenuity 
may be exercised in the making of new 
and pretty patterns to suit the work in 
hand. Instead of a comb, a small wire 
frame can be made and used on which to 
rub the brush, but the ink is apt to clog on 
it. If the leaves are nicely coloured with 
crayons after the surrounding splashes of 
ink are dry, the beauty of the mount will 
be increased. Christmas cards mounted in 
this way look extremely well ; and fire- 
screens, the covers of cigar-boxes, etc., 
may be effectively ornamented by splash 
work. Instead of' fern and similar leaves, 
grasses may be used. This occupation trains 
the hand and eye, exercises the ingenuity 
in designing fresh patterns, and affords 
great jdeasure in collecting leaves and 
grasses of different shapes and shades, 
which, when coloured to the real shade, 
give excellent results. 

Spokeshaves 

The simplest form of spokeshave (Fig. 
548) is made of boxwood, but is not recom- 
mended, many better kinds being made 


entirely of iron, with screws to regulate 
the cutting-iron. Fig. 549 shows an iron 
spokeshave. In principle, a spokeshave 
is merely a knife or chisel edge in a suit- 
able holder fitted with two handles. The 
jumping of a spokeshave may be ascribed 
to lack of skill, or to the following causes : 
loose iron ; the back part of the iron touch- 
ing before the cutting edge ; insufficient 
clearance for the shavings in the mouth ; 
cutting edge of the iron worn to an obtuse 
angle and requiring grinding ; face of shave 
cither too flat or too round. 

Spong^es 

Artificial Sponges. — Artificial sponges are 
made in Germany by treating pure cellu- 
lose with zinc chloride. The product swells 
in water, and on drying becomes hard ; 
to prevent the latter action, alkali-haloids 
arc used when treating the cellulose. Thus, 
in the manufacture of the sponges, 1 part 
by weight of cellulose is treated with 20 
2 )arts of concentrated zinc chloride and 
20 parts of sodium chloride. A pasty 
mass is obtained, and this is treated with 
10 parts of rock salt, being then placed 
in a mould with i)ins. When nmioved it 
appears to be traversed by small canals 
in all directions. After having been washed 
in alcohol and wjiter to remove excess of 
salt, the artificial sponge is ready for use. 

Bleaching Sponges. — Sponges are not 
often bleachetl unless they are of a bad 
colour, because the bleaching process ren- 
ders them more tender. The following 
methods are used for bleaching sj:)onges : 
(1) '.riie sponges are first soaked in a dilute 
solution of hydrochloric acid (1 part acid to 
200 of water), and then soaked for twenty- 
four hours in a solution of 1 pt. of hydro- 
chloric acid and 1 lb. of hyposulphite of 
soda in 20 pts. of water. After treatment, 
remove and wash in running water for several 
hours. (2) The sponges are soaked in 
acid as above, then in a solution of per- 
manganate of potash (2 parts of perman- 
ganate in 100 parts of water) for ten minutes ; 
removed, and soaked in a solutioA of oxalic 
acid and sulphuric acid’ (2 parts of each 
acid to 100 parts of water) ten minutes, 
then removed and washed as before. They 
will be very brown after dipping in the 
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permanganate, but they will lose their 
colour after clipping in the acid. (3) First 
wash them in clean water and then im- 
merse them for twenty- four hours in a solu- 
tion- of 1 litre of hydrochloric acid in t) 
litres of water. Again wash them and 
immerse them in a solution of tO grammes 
of bromine in 10 litres of water. In twenty- 
four hours the bla(ikest and dirtiest- sponges 
will be clean. (4) Eatli sj^onges are bleached 
to a pale yellow colour by the action of potas- 
sium dichromate, but for surgical purposes 
the chromate remaining in the sponge is 
objectionable. Sponges arc bleached to 
a paler colour by immersion in a 10 per 
cent, solution of calcium bisiilphate, and 
are then more suitable for surgical and 
cosmetic purposes. 
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sion. The whole process is complete in 
live minutes. If less lime is used, the time 
will be correspondingly longer. {Sec also 
“ Bleaching S])onges ” on ])iV(UHling page.) 

Sterilising Sponges. — The sterilisation of 
sponges may lx* accomplished by immer- 
sion for 21 hours in an 8 per cent, hydro- 
chloric acid solution, which «‘liminates 
lime and coarse impuriti('s; next wash 
them in clean wat(‘r, and imniersi* for from 
five to twenty minutes in a solution of 
10 grammes of h'austic ])otash and 10 
grammes of tannin in 1 litn* of wat(‘r. 
Then wash in sterilised water, or in a, solu- 
tion of carbolic acid or sublimcJc*. to n'lnove 
the brown colour left by the tannin. The 
sterilised sponges shouhl be k(‘pt in a car- 
bolic*. solution until recjuired for use. 



Fig. 648. — Wooden Spokeshave. 



Fig. 649. — Iron Spokeshave 


Cleaning Sponges. — Sponges may Ix*- 
come clogged by the deposition upon them 
of insoluble soaps of lime wh(*ii a hard 
water is used ; they may also b(‘cojn(‘ 
■soft and pulpy from the decay of the tissue 
itself. The former trouble can be remedicxl, 
l)ut the latter cannot. A good method 
is to soak the sponges for twenty minutes 
in a warm solution of hydrochloric acid 
(1 part acid to 20 parts water), then remove, 
wash in clean water, and stee]) for about 
twenty minutes in methylated spirit ; again 
remove, and wash. The acid, as it attacks 
metal, should be placed in an earthenware 
bowl. Sponges that get into a decom- 
posed condition, becoming hard, gelatinous, 
and rotten, may be somewhat restored by 
being immersed a few times in water to 
which sufficient slaked lime has been added 
to bring it to the consistency of cream. 
►Squeeze the sponge dry after each imrner- 


Spring Mattress (see Mattress) 
Springs 

Cleaning Small Wire Springs. A gcxxl 
plan is to c-h‘an the springs in a barn*! re- 
volving rapidly, using clcjin slnirp sarxl or 
emery. 4’his will n*mov(* tln^ rust from 
the*, springs, ;ift(‘r which Ilu*y can be 
brighle?i(‘d by linishing on a dolly with 
lim* enH*ry. 

Springs, Hardening and Tempering (soe 
main heading, H»rd(‘ning). 

Spiral Springs. The following easy nie.thod 
of making spiral springs will no doubt be 
found useful by matiy workers. Get a 
round length of wood, such as a broom- 
handle, and screw it up tight in a vice. 
Then bore a small hole, through the, cimtre 
nearest the vice sufliciently large for the 
wire to be pushed through. Next procure 
some steel wire about in. in diameter, 
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and cut up into convenient lengths of about 
4 ft. 6 in. To coil the wire, put one end 
through the hole in the wood, and bend it 
towards the worker, allowing a sufficient 
length to form the hook at the near end, 
and -proceed to coil the wire round the wood 
till the end of the length of wire will form the 
hook at the far end. Now make a clear 
fire with cinders, not too hot : place the 
springs one by one in the fire, heat to a 
cherry red, and cool off in oil, leaving 
the springs in the oil. Next take each 
spring out and set fire to it, allowing the oil 
to burn away ; then drop it again into 
another vessel of oil. This will temper 
the spring, but the first one tempered 
should be tested. 

Squeezing: Wax (see Wax) 
Staining: Wood 

Aniline Dyes, Using. — Those are useful for 
staining in self-colours, and are generally 
employed for decorative purposes, such 
as inlays. Fancy furniture and nicknacks 
possess an individuality when thus treated, 
which is preferred to imitating any particu- 
lar wood. 

Basket Work, Staining {see Basket Work). 

Blue. — Use indigo dissolved in dilute sul- 
phuric acid, adding a little whiting to modify. 
Or use washing blue or China blue dissolved 
in vinegar. 

Brown. — Take J lb. of Vandyke brown, 
peiyiyworth of burnt sienna, 1 lb. of washing 
soda, and 2 qts. of water. Boil all together 
for twenty minutes. This stain costs about 
sixpence for 2 qts., is very strong/ and will 
stain in imitation of light oak, dark oak, 
or walnut, according to the number of coats 
that are applied. 

Floors. — When’ the staining of floors first 
came into vogue, the stain chiefly employed 
was a solution of 1 oz. of permanganate of 
potash to 1 qt. of water. Though purple, 
this dries a rich brown colour when laid, 
and has the merit of imitating no particular 
wood, whilst giving a colour that harmonises 
with most carpets. For further particulars, 
see the main heading “ Floor.” 

Ebony. — (1) The usual method of staining 
in imitation of ebony is to coat the wood 
with a solution of 2 oz. logwood extract, 
oz. copperas, 1 qt. water, and a dash of 


China blue or indigo. These ingredients are 
boiled in an iron pot. Several coats of the 
hot stain are applied, then one or more coats 
of vinegar, in ^ pt. of which have been 
steeped 2 oz. steel filings or rusty nails. 
(2) One gal. vinegar, 2 lb. extract of logwood, 

^ lb. green copperas, J lb. China blue, 2 oz. 
nut-galls. Boil in an iron pot till dissolved, 
then add J pt. iron solution made by steep- 
ing steel filings in vineg<ar. 

Fumigation. — This is the best method of 
darkening the tone of a wood, though gener- 
ally it is used only for oak and mahogany. 
Articles are given an appearance of age or 
enriched in colour by shutting them up for 
a time in an airtight cupboard or box, on 
the bottom of which have been placed dishes 
of liquor ammonia} ; pt. is generally suf- 
ficient for a box 0 ft. long, 6 ft. high, and .‘1 ft. 
() in. wide. It is well to have a few squares 
of glass inserted, through which the action of 
the fumes can be watched. A well-made 
packing-case will do, with strong brown 
paper pasted over the joints. This process 
gives shades varying from light olive to deep 
brown, and its chief advantage is that it 
does not raise the grain. To test whether 
any kind of wood can b(} darkened by fumi- 
gation, take a piece freshly planed up on 
one side, take the stopper out of the ammonia 
bottle, and lay the wood over the mouth. 
The vapour, of course, will be strong, and if 
the wood can be darkened it will very soon 
show a patch of altered colour. A small bit 
of wood will do — anything largo enough to 
cover the bottle’s mouth. For fumigation 
to be eflective, the woodwork must be per- 
fectly free from grease or marks of handling. 
A small room may be made to serve the 
purpose of a fumigating chamber if tln^ 
precaution is taken to paste pa2)er over all 
02)enings. Fumigated oak is generally 
finished by wax polishing, but there is no 
reason beyond custom why it may not be 
french-2)olished or varnished. Some kinds 
of oak are not susctq^tible to ammonia 
vapour. It is not always convenient to 
adopt fumigation when a like result can be 
gained by other means. 

Green. — (1) Verdigris dissolved in ‘ hot 
vinegar or hot wntcr, with a little indigo 
added, makes a green stain ; two or three 
applications may be necessary. The proper- 
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tions may be varied to obtain the desired 
tint. (2) Aniline dyes, as sold in packets 
or tubes' for a few pence, meet all require- 
ments, if only a small quantity — say a quart 
-—is needed, especially if a little vinejfrar is 
added. These dyes are often preferable, 
owing to the facilities for getting various 
shades. For instance, if the green is too 
bright, it is easy to add a little of the blue 
or black dye. The hotter these stains are 
applied, the more deeply do they strike in. 
(3) Sponge the wood with a decoction of 
turmerib, followed by one of Prussian blue. 

Mahogany. — (1) Common work, such as 
kitchen tables, chairs, etc., is generally wiped 
over with glue-size heavily stained with 
Venetian red, the desired tone b('ing brought 
up by means of coloured ])olish and varnish. 
(2) For better-class work, wipe over Hrst 
with a weak walnut stain, then a mahogany 
stain, which may be made by dissolving a 
little Bismarck brown in water or spirits ; 
this is a very powerful pigment, and as 
much as will stand on a shilling will colour 
a pint of polish proba])ly deep enough for 
general use, though more or less may be 
added according to the intensity desin‘d. 
Strain through muslin before* using. (3) 
Another cheap mahogany stain is made by 
putting 2 oz. of bruised dragon’s blood in a 
bottle with a quart of turpentine, and stand- 
ing it in a warm place ; shake frecjuently, and 
use when dissolved. 

Oak. — (I) One of the simplest methods of 
treating deal so as to obtain the dull polish 
seen on very dark oak is to stain it and then 
coat with flatting varnish. First see that 
the work is entirely free from glue,' grease, 
and rough places. Stain twice with dark 
oak stain, softening down between each coat, 
before the stain dries, with a soft brush, 
called a badger, which will take out brush 
marks left in staining ; do this thoroughly 
and quickly, as any touching up is almost 
sure to show. When the stain is dry, rub 
down with a piece of canvas, not glasspaper, 
which is very liable to leave white marks. 
The canvas can be got more easily into the 
hollows of columns and mouldings. In all 
stained work, the less glasspaper used, even 
in preparing the work, the better. In no 
case may the paper be used across the grain, 
as it is sure to show. Coat twice with best 
21 


clear size, ruM)ing down between each coat. 
If the work is varnished with good flatting 
varnish, and then hard rubbed with a soft 
rag or piece of silk, the surface should have 
a nice dull gloss. (2) The following mixture 
allows of great latitude in shade as well as 
in actual colour, according to the quaiititv 
of water : Vbindyke brown mixed with liipior 
ammonia*, and tlien diluted witli water, a 
little Bismarck brown being added to g’ivi^ 
the reddish tint ivcpiired. (3) Anotlu'r gmod 
stain may be made by dissolving l)iclu(>inat(^ 
of potash in wat(‘r. By modifying this with 
\ andyke brown or Stephens’ walnut stain, 
almost jiny re(piii-(‘d shade of brown may be 
obtain(‘d. Alone it gives rath(*r too inuch 
of an orange hue. It is easy to give sev(*ral 
ap])lications if one is not strong enough. 
A])ply with a brush, and allow th(^ staiiu'd* 
surface to turn (colour by action of light and 
air. 

Walnut. —(1) 3’ake I pennyworth nut- 
galls, 1 ])ennyworth Vandyke brown, J Ib. 
American ])otash, and 1 gal. water. The 
nut-galls should lx* crushed and ini.xed with 
th(i ])ofash, and th(^ water added hot. Tla*. 
stain may l)e used hot or cold. A little 
brown umber may be included in tlie mixture 
if desired. (2) Mi.v Vandykes brown, or 
equal ])arts of this and brdwn umber, into 
a thin paste with liquor ammonia); thin 
down to the inquired tone with water. 
Ammonia is not an ess(‘ntial, but it is desir- 
able ; the sm(‘ll soon (‘vajiorates, and it ean 
hardly be objectionable if the stain stands 
for a few days Ixdoro using. Chustic s(;da 
or potash may la*, used inst(*ad of ammonia,, 
but against th<*se substanees obj(‘ctions may 
be urg(’d. 

Yellow. -(I) A y(*ilow finish on wood can 
be obtained by staining and sizing at one 
operation, ytillow ochre or lemon chrome 
being mixed witli patent or glue size*, and 
a])plied warm with a brush, the surjilus b(*ing 
wiped off witli a piece of rag. When drv, 
rub smootli with fine glasspaj)i*r, and finish 
with spirit or oil varnish. (2) Mix raw 
sienna with water and dissolve a little size 
in this mixture. Then, with a sponge, rub 
the mixture into the work until it is evenly 
coated. Hub nearly dry. When thoroughly 
dry, varnish with hard-drying church oak 
varnish. 
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Stains, Removing (see Cleaning and 
names of articles) 

Staircase, Papering (see Wallpaper) 
Stalactites, Polishing 

In polishing stalactites and similar stones, 
there is no false gloss put on, as in french 
polishing, the surface of the stalactite being 
merely made smooth. Having decided 
which part of the stone to polish (it should 
be the one which will exhibit the forma- 
tion of the stone), all irregularities are 
nibbed out on an ordinary flagstone and 
silver sand, using plenty of water ; and 
wdien all holes, etc., are well rubbed out, 
wash and dry the stone. It can then be 
seen whether the surface is anything like 
smooth ; if not, continue the rubbing. 
The better this part of the work is done, 
the easier will be the next steps. When 
no more can be done with the silver sand, 
mb tlie specimen with a pi(iC(i of second 
grit-stone, to remove all scratches made by 
the sand, and then rub with a piece of snake- 
stone or wator-of-Ayr stone. 'Phe surface 
should now bo perfectly smooth, but minus 
a gloss or brightness. To imiiart this, 
rub it well with a damp piece of an old 
stocking on which has ])een sprinkled 
a few grains of oxalic acid. The surface of 
the specimen should now have a dull face ; 
to finish, a little putty -powder and a very 
little salt of sorrel are used in the same 
way as tlu*. acid. Marble polishers use 
polishing-felt instead of the old .stocking. 
Marble may be polished in the same way, 
but some varieties will recpiire spirit of 
salt to be used with the putty-powder 
instead of the salt of sorrel. 

Stamps (see Indiarubber) 
Starch 

Ordinary starcli for linen usually is the 
same whether made with hot or cold water ; 
but used cold it does not give such a stiff 
finish as the boiled. Starches for sizing are 
so made that they break down even in 
cold water ; these, of course, are different 
from ordinary starch. The usual starches 
sold for laundry purposes are maize (Indian 
corn) starch and rice starch, and for sizing 
purposes potato starch and sago starch. 
JStarch is made from potatoes by rasping 


and washing them through fine sieves ; the 
starch separates from the wash waters and, 
after several washings and settlings from 
pure water, is drained, dried slowly, and 
broken up. The following is an outline ‘ 
of a largely used process for preparing 
maize starch. The grain is steeped for 
three days in warm water at a tempera- 
ture of C., and a small quantity of bisul- 
phite of lime or other preservative is added 
to prevent fermentation. The wet grain is 
then ground between rollers and passed to 
shakers, which are long cloths stretched on 
frames kept in constant motion. The 
shakers act as sieves, allowing the fine 
material to pass through, while the coarser 
material is kept back and put through 
grinding rollers again. The liquid con- 
taining the starch in suspension falls through 
the shakers into large vats which, being 
conical at the bottom, are called settling 
cones ; in these the starch is allowed to 
deposit and the water is run off. The 
wet starch is next run into mixing vats, a 
large amount of water added, and also a 
small quantity of alkali to neutralise the 
acid generated. The starch is allowed to 
subside, then is run on to tables and the 
water run off ; a second washing with 
water, followed by subsidence, is usually 
given to remove the impurities. The puri- 
fied wet starcli is run into wooden boxes, 
made slightly taper and with a 2>erforated 
bottom to allow of drainage. After drain- 
ing, the starch slabs are emjitied on to a 
table, from which the remaining water 
is removed by a Micuum pump, and the 
blocks of starch are loaded on trucks con- 
taining shelves and then run into drying 
kilns. These are built of wood, and hot 
air is drawn over steam pij^es right through 
the kilns by means of a fan. There are also 
subsidiary operations connected with the 
removal and treatment of the germ and oil, 
which now are also valuable jiroducts. 

Black Starch. — This is used in many in- 
dustries ; to make it, add logwood extract 
to ordinary white .starch before boiling. 
A weak solution of potassium bichromate 
in hot water or a small quantity of ‘black 
iron liquor may be used to bring out the 
shade of black, which will vary with the 
amount of logwood used. 
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Starch Gloss. — Mix together 7 parts of 
powdered borax, 2 parts of starch, and 
1 part of pulverised gum arabic. 

Steam Boilers (see Boilers) 
Steatite (see Talc) 

Steel 

Bronzing Steel (see Bronzing). 

Cracks in Steel. — To detect cracks in steel 
tools, dip the tools in parafTin, rub the sur- 
faces clean, and wipe over wdth chalk. The 
paraffin will, after a time, sweat out from 
the cracks on the chalk, and leave visible 
lines. 

Dead Polish on Steel Articles. — A line, 
polished, lustreless surface caii be pro- 
duced on tempered steel by either of the 
following methods : After the steel has 
been tempered, it should be rubbed on a 
surface of smooth iron charg(‘d with pul- 
verised oilstone until it is perfectly smooth 
and even. Then it is laid on a sheet of 
white paper, and rubbed backwards and 
forwards until it acquires a line dead polish. 
Holes or depressions in the steel must be 
cleaned beforehand, and polished with a 
piece of wood and oilstone. A more durable 
surface is obtained by smoothing the steel 
surface with an iron polisher and some pow- 
dered oilstone, and carefully washing and 
rinsing. Then, in a small V(‘ssol, mix 
some fresh oil and powdered oilstone ; 
in this mixture dip the end of a ])iece of 
elder-pith, and polish the steel surface 
Avith a gentle ])ressiire, cutting off the end 
of the pith as it becomes soiled. After 
this treatment the steel should be thoroughly 
cleaned in soft water, when it will be found 
to have a fine, white, lustreless polish. 

Gilding Steel (see Gilding), 

Hardening and Tempering Steel (see 
Hardening and Tempering). 

Oxidising Steel (see Oxidising). 

Polishing Steel. — Wood wliec'is, covered 
with buff leather, on which emery powder 
is fixed with best glue, arc used for polish- 
ing steel. Emery powder of graded quali- 
ties, finishing with putty - j^owder and 
whiting, are the materials. A good polish- 
ing composition for steel may be made of 
If parts of flour emery jiowder and 1 part 
of crocus mixed in best mutton suet heated 


tsr, 

to boiling point, thou left to cool. For 
metal polishing, make a mixture eonijioscd 
of rottensfone, ,1 parts, and crocus, 1 part. 
(jSee a^so M'tal Polishes.) 

Rusting of Steel (see Rust). 

Wilder’s Coating for Steel and Iron. - 
This is a good substitute for ordinari’ 
galvanising, which it resembles. The re- 
sultant coat of metal, it is claimed, is 
superior to any other known, adlu'res to 
the sheets, will withstand working, resists 
corrosion, and can he heated to redness 
without injury. The ))rocess consists in 
dipping the cleansed sheets in a melted 
alloy of zinc, 81 per cent. ; tin, I I ])er cent. ; 
load, 1*5 per cent.; and aluminium, 0*5 
per cent. 

Steel -wool 

Steel-wool, tlie glasspajuu* suhstitute, was 
introduced into Ameri(‘a probably l)elwe(Mi 
1890 and 189t, and consists of shar]>-edgtMl 
threads of steel wliich curl up lik(‘. wool 
fibres and which are so firu* that thev are 
Imt little coarser than the (‘oars(*st of 
natural wools. StcMd-wool is ])u( up iu I Ih. 
])ackages, which resembh* rolls of cot to?) 
l)atting but are smaller, (‘a,(di ])eing a.]) 0 Tit 
15 in. long ])y 2 in. or 5 in. in dianuder. 
It is ma(;hin(‘--ma(l(^ in many (l(‘grees of 
coarseness, the tiiuu* being us(‘d for })oIish- 
ing woods, and the coarsfT for rubbing dow)i 
}>aint and varnish. It is specially suit- 
able for curved work, and whilst for the 
panel of a door ordiinuy glasspaper stretc^hed 
over a cork or woodem block might he used, 
the steel-wool would be foinid inon* con- 
venient for th(‘. mouldings, as it takes 
the shajM! of the work h)r tin* timev being. 
The action is quicker tlian that of glass- 
paper. A coarser material than th(‘ wool 
is “ steel shavings/’ th(5 many uses of which 
include the removal of old paint and var- 
nish, srnoofliing rough wood ]>rej)aratoiy 
to painting, and smoothing floors. Workers 
using the lUiW material wear gloves to 
prevent it sticking in the. fingers, and 
whilst glasspaper wears out, steel-wool 
breaks down. 

Sticks (see Walking- Sticks) 
Stockholm Tar (see Tar) 
Stocking, Elastic (see Elastic Stocking) 
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Stone 

Cement for Stone. — (1) There are several 
cements suitable for joining stone that 
will show no stains. Chloride of zinc mixed 
with oxide of zinc to the desired consis- 
tency sets hard in a very short time. Mag- 
nesium chloride mixed with magnesia is 
also remarkably good, and is used by 
.sculptors. Silicate of soda mixed with a 
very little water, and having slaked lime 
stirred into it, is also effectual for the 
purpose. Any of these may be stained 
to the colour of the stone by adding a little 
yellow ochre. i(2) The proper cement for 
bedding and pointing stonework consists 
of 3 parts of stone-dust and 1 part of Port- 
land cement. The colour of the cement 
should be the same as the stonework, 
whether Portland, Bath, Ancastcr, or any 
other. ■ (3) The shellac cement used for 
uniting stone is usually the ordinary shellac 
softened by heat and drawn out into sticks. 
Sometimes a small proportion of Venice 
turpentine is melted with the shellac for 
the purpose of softening it and rendering 
it less brittle. It has been stated that 
two pieces of stone to be joined should be 
heated with a hot iron, shellac sprinkled 
on till melted, and the two pieces put together 
while hot. Now, to heat stone till hot 
enough to keep shellac melted till joined 
would mean ruin to the stone, turning it 
a dirty brown colour, particularly at the 
edges, and the two pieces would have to 
be very quickly applied l)efore the shellac 
set, as well as making a very unsightly 
joint. The following is a better method. 
For light-coloured Imilding stones, white 
marble and white alabaster, take 8 oz. of 
bleached shellac, dry thoroughly and bruise 
line, and dissolve in 1 pt. of methylated 
spirit, shaking occasionally. Give each piece 
of stone to be joined a coat of this, after 
live minutes’ interval another, and if very 
porous, yet another. Press them together 
so as to squeeze as much shellac out as 
possible, then put a weight on or bind round 
with string till set. For red building stones, 
veined marbles, or alabaster, use brown 
shellac in the same manner. If for stone 
with chipped arrises or lost corners, powder 
a piece of the same stone to be mended, 


and mix to a very stiff paste with the dis- 
solved shellac. Give the damaged parts one 
or, if porous, two coats of the solution, 
and apply the mixed dust with a flat piece 
of wood, rubbing into shape with the same. 
When nearly dry or just tacky, sprinkle 
on a little of the dry dust' and press down 
with the piece of wood as before. This 
last layer of dust must be very thin, or it 
will weather out and show the joint in a 
short time. The shellac which runs out 
of the joint through pressure, etc., must 
not be wiped off, but allowed to set. It 
can then be rubbed off with a piece of 
stone and water, and if properly done 
will show a very neat joint, hardly notice- 
able. A 2 )iece of cornice, part of an under 
drip nose, has hung for more than forty 
years, being stuck on in the way above 
described. 

Cleaning Stone Mantelpiece. — The dirt 
can be removed by rubbing with sand 
and water, and then thoroughly washing 
with clean wat(ir. Soap or soda used along 
with the sand will help to im 2 )rove the ap- 
pearance. If, however, the existing sur- 
face is merely to be covered with material 
which will not rub off, try an application 
of a solution of silicate of soda first, and 
then a wash of lime ; after glasspapering, 
another wash of silicate will bind the 
whole. First of all try an experiment upon 
a piexe of stone to see if the above treat- 
ment is suitable. 

Cleaning Stone Steps. — For Portland or 
Painswick stone, pipeclay should answer 
well, but should be sparingly used, just a 
smear being rubbed on evenly with a wet 
rag. Or a 2 )iece of soft Bath stone (Corsham 
or Farleigh Down for preference) might be 
used ; it should be rubbed on with a little 
water and finished with a wet rag. The 
mistake that is generally made is to put on 
too much of the whitening material, hence 
it flakes off in places and has generally 
a rough appearance. 

Stone Cutting and Polishing^ 

The following instructions on cutting 
and polishing carnelians, or cornelians, are 
equally applicable to other stones of a 
medium degree of hardness, such as agate, 
amethyst, aquamarine, beryl, blood-stone, < 
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Brazilian topaz, carbuncle, cat’s-eye, chal- 
cedony, chrysolite, chrysoprasc, crystal, 
elvans, emerald, felspar, flint, fluor-spar, 
garnet, heliotrope, jade, jaspar, lapis lazuli, 
mina nova, onyx, opal, paste gems, peridot, 
plasma, porphyry, quartz, sard, sardonyx, 
serpentine, and topaz. First, the rough 
carnelian is slit on the slitting mill, which 
is a thin iron plate revolving at a moderate 
speed round a vertical spindle, the edge 
of the sheer being charged with diamond 
dust and plenty of the lubricant — oil of 
brick. The carnelian is slightly pressed 
against the edge of the sheer. The second 
operation is rough -grinding on a lead 
mill which resembles the slitting mill, 
except that the revolving table is of lead. 
The carnelian is moved to and from 
the centre of the rapidly n'volving lap, 
which is fed with coarse emery and water, 
until the marks made by the slitting mill 
are removed. The coarse emery marks 
are removed on the lead mill with flour 
emery, and then, in the. case of stones not 
smaller than -J- in. in dia, meter, the })olish- 
ing is commenced on a hacked or jarred 
lead lap, the abrasive material being rotten- 
stone moistened with water ; rottenstone 
would not adhere sufficiently to a smooth 
polishing-lap. The lajj is hack(‘d or jarred 
by holding an old table-knife Idade near fln^ 
middle between the thumb and linger, the 
knife-edge resting on the lap at sometliing 
less than a right angle, so that the knife 
meets the lap edge foroTnost when the lap 
is revolved. The knife is held very slen- 
derly, so that it is caused to jump and 
vibrate, and thus make a series of slight 
grooves or furrows in which the finely 
powdered rottenstone can lodge. The wlie(‘l 
afterwards is revolved in the opposite 
direction, and cross grooves are cut. If 
the stones have a diameter less than in., 
and if they are rather hard, pewter polish- 
ing-laps are used ; copper laps are em- 
ployed for the smallest and the hardest 
stones, but in all the cases the laps require 
to be hacked and fed with powdered rotten- 
stone and water. Rounded or convex 
stones may be worked with emery on a wood 
mill, then with pumice-powder on a list 
mill, and finally with putty-powder on a 
leather lap. These la 2 )s have greater elas- 


ticity than the metal ones, and are more 
suited to the globular forms of stones. 
To cut facets, a lead wheel with emery, 
and then a pewter wheel with rottenstone, 
are emjdoyed ; for harder vstones, a c,op])er 
lap replaces the pewter one. Small stones, 
wdiicli cannot Ix' lu'ld in the fingers, are 
cemented centrally in the (md of a woodcui 
stick. By holding the stick vertically 
over the lap, the “ table ” or c(‘ntral facet 
of the stone is cut ; the stick is inclined 
to certain angles for the eight, twelve, 
or more facets contiguous to the table. 
Two, three, or four series of thes(‘ fa(*ets 
generally an* requinul at dilTerent inclina- 
tions. The horizontal ])osition of tin' slick 
serves to cut the ginlle or central band 
around the exterior edg(‘ of the stom‘. 'riu'. 
correcd inclinations of the stick are found 
by placing its upj)er (md into om'. of several 
holt's in a fixi'd vertical ])ost. 

Stove-enamelling (sec Enamelling) 
Stoves 

Black Varnish for Grates and Stoves. - 
In th(^ sj)ring, wht'n tires an' disjx'nsed with, 
it is a. custom in many honu's to coat the 
grati's, stoves, lemh'rs, and other ironwork 
attaclu'd to iir(‘|)lac(‘s, with Brunswi(‘k l)lack, 
in order to sav(^ the troubh' of constaiit 
blacklejiding. This gives a bright, glaring 
apjM'a ranee, and in some instance's ])res(‘nts 
a surface that is difficult, to blackh'ad again. 
This is mon^ difficult if tin* blacklead is 
mixed with turpc'ntine, A v'arnish fice 
from both obj(‘ciions may easily lx* mad(i 
as follows ; Dissolvi* 1 o/. oF common 

shellac and 2 oz. of resin in 1 f>t. of methy- 
]at('d spirit, and add J oz. of black ardliini 
dye, .soluble, in s])irit, to give* it a rich 
black colour. Should tln'fe. lx* any diffi- 
culty in obtaining the. dy»*, gas black may 
be us(*d. This caai b(^ bought chea])ly, or 
it can b(*. obtained by boiling a, pot or 
kettle ovc^r a gas burner, hanging it so that 
it nearly touches tin* ]>urner. Tin*, fine 
jet black which forms at tlie bottom of 
the i)ot or kettle should lx* removed when 
cold, and mixed with the varnish- suffi- 
cient to give it a good black colour. The 
above gives a fairly bright surface, which 
can be dulled by omitting the resin or re- 
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(lucing the quantity. It should be applied 
with a camel-hair brush. However, it may 
})e stated that a spirit varnish is generally 
considered unsuitable as a stove black. 
Perhaps a better spirit black is prepared 
as follows : — Place lb. of gum sandarach, 
J lb. of shellac, | gal. of methylated spirit, 
and J gal. of fusel oil in a suitable vessel, 
and agitate at intervals until all the ingre- 
dients arc thoroughly dissolved, then add 
2 oz. of Ijrilliant spirit black ; this mixture, 
after being passed through a fine strainer, 
is ready for use. The following is a simple 
method of preparing a good stove black : 
Melt 8 lb. of asphalturn in a suitable vessel 
over a fire, then add 1 gal. of boiled oil 
which has been previously heated, and 1 lb. 
of litharge, and boil for half an hour, con- 
tinually stirring. Now remove the pan well 
away from the fire and allow to cool some- 
what, then add steadily 4 gal. of American 
turpentine ; stir well, and pass through a 
fine strainer while warm ; allow the mixture 
to stand about fourteen days, when it is 
r(*ady for use. This varnish dries with a 
good gloss in about four hours, and is suit- 
able for stoves and ornamental ironwork. 

Cementing Joints Round Cooking Ranges. 
— A c(*ment that will not crumble and break 
away around the front edges of range covings 
cannot be obtained. The heat appears to 
affect the cement, but the real cause is the 
expansion and contraction of the range parts 
when heating and cooling. A slow-setting 
cement might be used, so that when the 
fire was lighted the range parts and cement 
would accommodate themselves to each 
other. If care is taken to keep the joint 
v(Ty small, common glaziers’ putty could 
be used ; this answers well, as it eventually 
hardens with the heat. But better still 
will be to have the stone jambs tight up 
or overlap 2 )ing the edgings of the covings ; 
or get the range maker to provide a moulded 
edge up each side and across the top of the 
range to overlap the jambs and frieze. To 
keej) cements in good condition all moisture 
and air must be excluded. 

Cleaning Rusty Stove. — If possible, the 
stove should Be taken out, taken apart, 
and the flat ground portions rubbed down 
with emery cloth, finishing off with fine 
emery and oil. The mouldings should be 


cleaned in the same way, and burnished 
or polished with fine emery powder and oil, 
then finished off with putty -powder. If the 
grate cannot be taken out, rub as bright as 
possible with emery cloth, and finish ofi with 
finest emery powder and oil. 

Gas Stoves (see Gas). 

Oil Stoves (see Oil). 

Petrol Stoves (see Petrol). 

Repairing Cheek of Stove. — If the cheek 
is of firebrick, then any attempt to repair 
a hole with fireclay will be unsuccessful ; 
the proper thing to do is to replace the 
burned firebrick with a new one. If the 
cheek is an iron one, forming part of the stove, 
then any hollow space may be filled up 
provided the vspace will take a cement 
material. A better preparation than fire- 
clay for repairs of this kind is Purimachos, 
which resists fire very successfully. A 
home-made cement, said to be unaffected by 
fire heat, can be made up of 1 lb. of iron 
filings, I lb. of finely pulverised glass, 1 oz. 
of plaster-of-Paris, and 1 oz. of powdered 
gum arable. These are mixed and kept 
in *a dry state, and made iq) into a cement 
with water when required. 

Stove Polish. — 44ie commercial varieties 
of paste blacklead, or stove polish, usually 
have poor keej>ing qualities, a hard cake 
frequently turning out of the tin when 
ojiened. A thrifty householder can manu- 
facture his own stove 2 )olish at a merely 
nominal cost, and thus be certain of its 
freshness and quality, by mixing 8 oz. of 
powdered blacklead (plumbago) and about 
1 oz. of soft soap with a little water into 
a paste of the required consistency. The 
plumbago may be purchased for about 4d. 
per pound and the soap for even less. When 
a grate or stove has become greasy, and 
consequently difficult to clean, a good rub- 
bing with a slice of raw onion will often 
render the subsequent polishing a compara- 
tively easy matter. A new recipe for a stove 
polish is to heat treacle to about 250°. This 
should be done in a steam-jacketed pan 
if possible, but, failing this, a saucepan 
may be used on a kitchen range hot-plate, 
provided that an asbestos mat (obtainable 
at any ironmonger’s) is placed beneath. 
The treacle must be £t clear kind. When 
it is heated sufficiently, stir in as much 
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plumbago as it will possibly take. Good 
mixing is required, grinding being customary 
when possible. If care is taken to keep 
water or steam from this paste, it will 
keep as well as any. Bone black, carbon 
black, or a little aniline black can be added 
if a deep black is required. 

Straw 

Bands or Rope. — Where short lengths 
only are required, say up to '20 ft., the 
straw bands are best twisted by hand. 
To do this, a simple twisting hook, as 
shown below, is needed. It consists of a 
piece of stout iron wire bent to form a 
handle, as in Fig. 550. Two piece's of ash, 
oak, or chestnut, H in. long, are cut from 
a dry faggot and bored to lake the win*. 
One of these pieces is pushed on the shorter 
end of the wire, which is burred over a 
washer, keeping the wooden liandle in 
place. On the longer end ])ut an old 
iron nut, a washer, and the other ])iece of 
wood ; then bend the end to form a hook, 
as shown in Fig. 551. A hook clamped in 
the jaws of a carpenter’s brace would answer 
the same purpose. To make a band, the 
straw must be well wetted and lightly 
tossed up in a heap ; the operator, stand- 
ing with the heap on his right, puts the 
bight of a wisp over the hook, which is 
to be turned by a boy. Some skill is 
essential in feeding the twisting band, 
which passes through the left Inuid while 
the right keeps adding fresh wisps. When 
twice the length required hus thus been 
twisted, the centre is thrown over a stake 
previously driven in the ground; the boy, 
keeping a strain on it, gives his end to the 
man, takes up the centre bight oil the 
stake, and with his hook twists in the 
opposite direction. When long h'ligths are 
required) a “ jeiniy ” necessary ; this 
is an arrangement of cog-wheels by which 
two, three, or four strands can be twisted 
separately, and together, as the outer 
wheels are thrown in or out of gear. Ihe 
machines can be bought at ships ston\s , 
they are used for making marline, spun 
yarn, and nettle stuff at sea. 

Bleaching Straw.— Straw may be bleached 
by boiling it first in a solution of washing 
soda, next, after washing in water, steeping 


in a solution of bleaching powder (chloride 
of lime), and then in a solution of bisul]>liitc 
of soda, finally washing with water. If to 
be treated on a large scale, boil the straw 
in a solution of wushing soda, and, whilst 
still moist, submit it to the action of sul- 
phurous acid. To do this, the straw must 
be hung in a nearly closed chamber ; a box 
or barrid will do, if only a small quantity 
of straw is to be bleai'hed. A piece of roll 
sulphur is placed on a saucer and ignited 
with a hot iron rod ; the saucer is then 
])laced in the chambc'r (below the straw, but 
not too near it) and left burning for some time. 
After bleaching, the straw should be washed 
with warm water to remove exca'ss of 
sulphurous acid. 

Cementing Straw to Paper. —'Fry a solu- 
tion of 1 oz. each of glue, gum arabi(‘, 
and brown sugar in 0 oz. of warm water ; 



Fig. 660. Fig. 661. 

Figs. 660 and 661.— Hook for Twisting Straw 
Bands. 


or jdace about 1 oz. of gelatine in a wido- 
mouthed bottle, cover it with moderately 
strong acetic- ac;<l, and, nes.xt- day, melt it 
down by a gentle lu'at. These cenu'nts 
must be melti'd by heat before use. 

Straw Hats (.sec Hfits). 

Strawboard 

Pulping Strawboard. -Boil 1h<‘, strawboard 
with water in a pan jwovided with some 
kind of stirreu- or beatvr to kec]) the pulp 
from .settling on the bottom of the pan 
and also to break up the j)ulp when it 
becomes soft. 

Waterproofing Strawboard Pulp.— After 
beating the strawboard pul[> till it is tho- 
roughly disintegrat(‘d, add to it enmmon 
soa]) dissolved in hoi water, ami immediately 
after a solution of alum ; this will cause 
the precipitation of an alumina soap, 
and. if the ])eaters an', kept in a(d-ion during 
the addition of the alum, the insoluble soap 
will be deposited equally all through the 
fibre ; the rnas.s will then be easily moulded, 
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and will be waterproof right through if suffi- 
cient of the materials be used. The ratio 
of alum to soap is about 1 to 3, but suffi- 
cient should be added to destroy all appear- 
ance of a lather. A harder and cheaper 
material may be made by saponifying 
ordinary resin with soda ash, and precipi- 
tating the resin soap upon the pulp with 
alum in the same manner as described above. 
The proportions of the various ingredients 
can easily be worked out by experiment. 
It may be worth while, however, to try the 
ordinary soap first, this being far the simpler 
plan. 

Stylogfraph (see Fountain Pens) 
Sublimate, Corrosive (see Mercuric 
Chloride) 

Suint (see Wool Grease)' 
Sulphuric Acid (see Acid) 
Sunflower Pith 

Sunflower pith is regarded as the lightest 
solid in the world. It is the purest natural 
form of cellulose obtainable. There is only 
one way in which to secure the pith in the 
state of purity : when the sunflower plant 
has ceased flowering, allow the stalk to 
remain in the ground lor one to two weeks, 
not longer ; then with a knife slice away 
the bark, so that the pith is separated 
with as little bark or fibre as possible. By 
these means it is h'asilde to obtain pith 
3 ft. to 4 ft. long and fj in. to 1 'in. in dia- 
meter. If the stalk be left too long in the 
ground after the flower, etc., has. withered, 
the pith becomes hollow and of a brownish 
colour ; while if the stalks are cut down 
and allowecL to lie on the ground before 
separating the bark, then the pith also 
withers or shrinks up and decays. The 
best time to secure the pith is while the sap 
is still in the stalk. 

Sword Belt, Renovating 

Thoroughly clean all brasswork, burnish 
every part, and brush out every crevice ; 


then free them from all traces of oil or 
grease. Get some good gold lacquer and 
a camel-hair varnish brush. Make the 
brass too hot to be held in the hand, then 
apply the gold lacquer in even strokes in 
one direction — one coat only over all the sur- 
face. Dry away from dust in a warm place. 
This will be superior to gilding if done 
well, as directed. When soiled or wet, do 
not rub or wash the lacquered surface, but 
dab it with a moist sponge and dry in a 
like manner l)y dabbing with linen rags. 
The glossy black on the leather and scabbard 
is jot varnish, made by dissolving black 
sealing-wax in warm spirit of wine. Put 
this on in a thin even coat on the clean 
dried leather. If put on too thick, the jet 
varnish will probably crack when the leather 
is bent. 

Syringe for Dusting 

A blow syringe for dusting may be made 
from a discarded cycle pump. Such a 
syringe is particularly useful for removing 
dust from the piano, its shape making it 
much more convenient than the bellows 
commonly used, and the cost being much 
less. In printing offices it would be service- 
able for cleaning the dust from the cases. 
The casting at the lower end of the pump 
is removed by unscrewing it from the tube. 
The top of a cheap zinc oil-can is then cut 
off at the proper place to make a good fit 
for the end of the pump, and soldered to the 
narrow collar that will be found thereon. 
In cutting off the top of the oil-can, leave 
about \ in. extra metal to form into a 
shoulder to fit inside the collar, making 
the work of soldering an easy matter. 
Ordinary soft solder may be used, with resin 
as a flux. The oil nozzle should be re- 
moved while soldering to the tube to avoid 
bending it. It may also be found necessary 
to file off a small part of the oqtcr end of 
the nozzle, if a small one is used, to allow 
a larger volume of air to pass when using 
the pump. 
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Tables 

Bagatelle Table {see Bagati'lh*). 

Bamboo Table {see Bamboo). 

Covering Table Top with Leather. For 
covering a table top, a bofivy (liick-lin(‘(l 
American leather will be suitable ; this (‘an 
be purchas(xl in all colours and widths. 
A roan skin would make a splendid cov('r- 
ing, and would covc^r an ordinary table top 
in one piec*o, as the sizes run up to .‘>S in. 
wide, and being very (‘lastic, and su]>])l<', 
no dilRculty should be experienc(^d in lay- 
ing the skin. To prevent damaging the 
leather top, the beading round the bord(‘rs 
should be stained or 2 )olished first, or at 
least french polished as far as bodying u]), 
the spiriting off Ix'ing done afterwards. 
For sticking down the leather, use a well- 
boiled rye-flour paste, or eipial (juantities 
of glue and wln^at-flour paste, spr(‘a(l on 
with a broad knife. The leatlun' is cut I in. 
larger ('ach way, and the top well rublHMl 
with the paste. The leather is laid on 
and the smoothing begun from the centn* 
and work(Ml to the (’dges ; this .should 
be continued until all wrinkh’s and ]>leats 
are removed, whem the edges should be 
carefully trimmed to the b(*ads with a 
thin-bladed knife. A rubber S(iue(‘ge(‘, as 
used by photograpluirs, will be very useful 
for laying the leather. Hcnit would be neces- 
sary for heating rollers for embossing the 
borders. American leather is very unsuit- 
able for gold embossing. Tloan skbis can 
have any amount of decoration. t)r the 
borders can be lined with a gold-edged chain 
bamling, which can be bought in several 
colours ready for use. Another method of 
covering w'ould be to take off the b(*ads 
and cover the whole surface, then glue down 
the beads on the top of the leather covering. 

21 * 


Tailors Crayons (see Crayons) 
Talc 

Tah^ i.s a natural product, and it cannot 
be made artificially. There are two sub- 
stan(‘(‘s sold under the na.nu‘ of talc-. The 
real talc is a. himinat(‘d miiuM’a-l ('asily 
.split u]) into thin |>hites, which are, flexible 
but not elastic, and usually dark coloiinMl 
or bla.ck. This iniiuu’al is a hydra, t('(l sili- 
cate of inagiK'sia. Two varieii«‘s of talc, 
which are v('ry different from this in their 
properties, a.r(^ st(*atit(* or soapstone, and 
fnMich chalk. TIkvsc* two minerals occur 
as soft massive rocks; the fornun* le.s a. 
slippery or soa,py fe»'l (h(‘nc(‘ th(‘ na,m(‘) a,nd 
a bright .scaly .snrfa,c«*, tln‘ latter bc'ing a, .soft 
(*a.rthy rock .sonu‘wha,t like, <‘la,y, but smootlnn* 
to file touch. The, otlu'r mirn'ral sold 
as ta.lc is really mica., a mifiera.1 occurring 
in gra.nit<*, .sound im(‘S in tln‘ hjrm of large 
crystals, which can lx* split up into (‘\- 
tr(‘nn‘ly thin plat<‘S. It is usually c,o!our- 
less or pale colonn*d, tln‘ colours being 
yellow, orange, brown, grern, etc. The, 
mineral is franspareiit iri thin films, and is 
both flexibh* a,nd elastic. Mica is a silica, t(‘, 
of alumina and potash. 

Hardening French Chalk (Talc). - French 
chalk may be hanhoKMl by mixing it with 
10 to 20 p(‘r cent, of china chiy or fireclay. 
This mixture, if tempered with water and 
worked about until ])erfectly plastic, and 
homogeneous, can b(‘ moulded, and tlje 
articles dri(*d and burnt in a suitabhj kiln. 

Tallow 

Deodorising Russian Tallow. — 'Idle odour 
of Russian tallow may bo di.sgui.scd by add- 
ing a powerful scemt such as nitro-bonzeiie 
(oil of rairbanc) ; it may al.so probably 
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be removed by melting the tallow in a 
water bath, heating it for some time 
with animal charcoal and filtering. If de- 
sired, Australian tallow may be used instead 
of Russian tallow ; it is quite as good, 
and it is usually perfectly fresh and sweet. 

Distinguishing Good from Bad Tallow. — 
A good tallow will be hard and white, 
with but little smell, and not easily melted ; 
but, when melted, it will be quite clear. 
A bad tallow will contain floating dark 
particles or be quite opaque when in the 
melted state. The purity of a tallow is 
determined by tests, as follows : — (1) Specific 
gravity. (2) Melting point. (.3) Iodine 
equivalent. (4) Acidity. (5) Insoluble fatty 
acids. (G) Volatile fatty acids. (7) Mineral 
matter. 

Rendering Tallow. — For rendering tallow 
and fats, the method now almost univer- 
sally adopted is steam heating ; by this 
the temperature can be better regulated 
than in any other way, and the whole 
mass in the pan is subjected to an equal 
heat. Fire rendering is only used for 
small quantities of fat, the expense of fit ling 
up special plant not being justified, but 
this method does not produce such a white 
product as when steam is used. For ren- 
dering tallow with an open fire, the pan 
should be moderately shallow and set in 
brickwork in such a way that tlu^ sides 
as well as the bottom of the pan arc heated. 
A hemispherical iron pan similar to a wash- 
ing co 2 )i)er may be used, but should be sup- 
ported cither by an iron plate with a round 
opening to fit it, or else by a couple of 
bricks just over the firebars, leaving the 
remainder of the j)an in contact witli the 
liot gases from the fire ; by fitting the 
2 )an in this way it will be much more 
regularly heated, and the tendency to 
burn the fat or membrane will be much 
less. In rendering, sometimes 1 or 2 
cent, of sulphuric acid is added, but such 
treatment necessitates subsequent washing 
of the fat and a si'cond heating to remove 
the^ water. It is usual to filter the fat, and 
this may be done by i)assing through canvas 
bags in a warm room ; on the large scale 
the filter press is used. 

Varieties of Tallow. — Russian tallow is 
rendered from beef fat in Russia. It is con- 


sidered a high-class tallow, and at one time 
commanded a high jirice. It is somewhat 
rancid, and has a peculiar odour. There 
is not a great deal of difference in the various 
kinds of tallow, but some are more easily 
melted than others. They are usually 
sold to the candle maker for the j^repara- 
tion of fatty acids, and their value is in 
j>roj)ortion to the melting jDoint of the fatty 
acids they contain. The various kinds of 
tallow are ; Town tallow (rendered from 
kitchen fat), Russian, North American, 
South American, Australian, New Zealand, 
and Cape. 

Tanks 

Prevention of Rust in Galvanised-iron 
Tank. — If rusting has already begun, the 
only method of jirevcnting further rust, 
short of having the cistern re-galvanised, is 
as follows : Empty the cistern and clean 
the rusted parts as well as possible. When 
quite dry, give the surface a thin coat of 
limewash, well rubbed into the rusted parts. 
When dry, give another coat of limewash. 
When the second coat is dry, the water 
may be run into the cistern. The limewash 
is made by mixing newly slaked builders’ 
lime with water to the consistency of thin 
cream, adding a little size to act as a fixa- 
tive. 

Tarring Water Tank. — Suitable jnej^or- 
tions ^yilI be 1 part of pitch and parts 
tar ; should this be found somewhat tacky, 
increase the quantity of pitch. This should 
be heated till the ihtch is melted aiid well 
stirred in, when the mixture will be ready 
for use. There is no necessity to boil the 
materials for a great length of time, as this 
would mean loss of volatile ingredients by 
evaporation from the tar ; long boiling 
will make tlic material harder, but this 
result can be. obtained by increasing the 
proiiortion of pitch. 

Tanning 

Tanning Nets, Lines, and Sails. — (J) To 
bark or tan fishing nets, lines, and sails, 
first get a i)ot large enough to hold suf- 
ficient water to cover the net. Add to the 
water 4 lb. of cutch (catechu) or bark. 
Put the 2 ^ot over a fire, and boil the mix- 
ture for two hours' hard boiling. Then 
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put in tlic net and leave it in the solution 
for two days — that is, for a new white net. 
Next take out, and allow it to drip and dry 
in the sun (not in the shade) for one da\\ 
This enables the cutch to take a fast holtl, 
while sunshine fastens the tannic acid. 
After a fortnight’s use, hark again, but 
this time only allow it to lie in the solution 
for about one minute, then take it out, and 
drip again. Fishing lines are dipped in the 
solution for about one minute only, and 
may then be hung up to dry. For the 
foresail of a large herring-boat, boil 20 lb. 
of cutch in as much water as will wet the 
whole sail. Spread the sail on the ground, 
carry the cutch in pails, and throw the 
hot cutch on the sail, rubbing it in with 
brooms or brushes, back and fon^, until all 
is done. Turn the sail on the other side, and 
repeat the operation. Afterwards, fold the 
sail up, let it lie over-night, and spread out 
to dry next day. Some iisluu'nien add 
7 lb. of tallow, 7 lb, of Archangel tar, and 
7 lb. of red ochre to the cutch, boiling all 
together, if the sail is very old ; but the 
general way is to use oidy the cutch and 
water. A method advised for the small sail 
of a pleasure boat is to put 1 lb, of cutch 
in the pot with sufficient water to w<'t the 
sail thoroughly, and to spread out and rub 
on with brushes, roll up over-night, and 
spread out to dry next day. (\jtch can 
be had from ropeworks, and from some 
ironmongers and fish salesmen. Tt nniy 
be said that a solution of cutch (catechu) 
is really a solution of tannin or tannic 
acid, for which most fibres si'cm to have 
an affinity, and they will remove it from 
solution ; but in the case of cotton, linen, and 
other cellulose fibres the afluiity is not so 
great, and water will gradually dissolv(‘ 
it out again, hence the nets will lose it in 
time. The rich brown colour produced on 
exposure to air is an oxidation product 
of unknown composition, but allied to the 
humus of peat ; it is formed ra]>:dly in a.n 
alkaline solution, for instan(;e, in presence 
of ammonia or carbonate of soda. If the 
fibre is steeped in a tannin extract and 
then in a solution of alum, copper sulphate, 
lead acetate, or ferrous sulphate, insoluble 
tannates of these metals are deposited, 
especially when subsequently dij^ped in a 
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weak soda solution. These tannates have 
probably more preservative eff H*t than the 
tannin itself. Tannate of iron gives 
bluish-black, which is a true ink. (2) 
AVet the nets thoroughly in water, dissolve 
lO per cent, catechu in a separate vessel, 
add sullicient water to cover the goods, and 
then immerse the nets. Leave overnight, 
and next day nunove the nets e.cd immerse 
in a lukewarm bath containing 1 per cent, 
bichromate of soda or ]>otash, and work 
about in this for half an hour. The nets 
(‘an then be waslu'd, and dri(‘d in the o]>«*n air, 
wIk'II th(\v will be of a nic('- tan, or brown, 
colour. The percentagi's are calculated 
on the weight of goods. The following pre- 
cautions should be observed Thoroughly 
W(‘t first, and tlnm scpieeze out (‘xcess ; 
use no more li(|Uor than is nect'ssary to 
cover the goods ; and do not wash after the 
first bath. (.“>) If nc^ts and sails are allowcul 
to lie on a luMp while wet, th(\y will become 
mouldy, and will t(‘ar like lu’own ])a|)('r. 
Th(*y should lx* turrnxl ovcm* (‘V(*ry (lay, 
letting the, fresh air g(*t bdweem the folds. 
If th(‘re is not tinn* to dry thmn thoroughly, 
the following treatimmt is (‘asi(U‘ and (piicker 
than tanning. Iak(‘ I lb. of alum, 1 lb. 
of salt, and 1 lb. of chronn* alum, and scald 
in 2 gal. of water. Wlnm cool, allow the 
goods to iM'inain in twenty-four hours, 
lifting tluun in tln^ li(juor tlinx* or four 
tim(‘s. 'I’his li(pior can Ix^ us(‘d again, 
after adding half the (|ua.ntity ol Iresh in- 
gredients to stnmgthen it. 

Tanning Pig's Skin. Soak tln^ skins in 
t(‘pid wat(‘r for two hours. Mix e({ual ])arts 
of borax, .saltjK*tre, and (llaulx*r’s salt- (sul- 
phate of s(xla) in the |)ro])orti(m of of 

(‘ach for (‘ach skin, using sullicient wabir 
to make a tliin past(‘. Spr(‘ad this thickly 
over the in.side of the skin, then double 
the .skin tl(‘sh inwards, and lay it aside 
in a cool ])lac(^ ; after twenty-four hours, 
wash the skin clean, and apply, as before, 

1 oz. of .sal soda, oz. of borax, and 2 oz. of 
hard white .soap m(‘lt(‘d togetluu- without 
rai.sing to the boil ; th(*n fold again, and 
])ut in a warm place for tw(‘nty-four hour.s. 
Now dissolve, ‘i oz. of alum, 7 oz. of salt, 
and li oz. of saleratus in sullie.ient hot 
rain-water to saturate the skin. When 
the .solution is cool (‘mnigh to allow of the 
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hand being placed in without scalding it, 
soak the skin for twelve hours ; then 
wring it and hang out to dry. When 
dried, repeat the soaking two or three times 
till the skin is quite soft. Smooth the in- 
side afterwards with glassj^aper and pumice- 
stone; 

Taps or Cocks 

Cleaning Brass Water Taps. — The old- 
fashioned way of cleaning water taps was 
to use sweet-oil and rotten stone. Brooke’s 
Monkey Brand Soap and Globe Metal 
Polish are good. Bath brick dust or emery 
paper should not be used, as each scratches 
and wears away the brass. A high 2>oIish 
can be produced l)y rubbing with a steel 
burnisher or with some of the comjmsi- 
tions that are sold by ironmongers for 
cleaning brasswork. 

Fixing Taps in Urns. — If it is not possible 
to use a nut on tlui tail of the cock with a 
good rubber washer, try either plaster-of- 
Paris mi.xed with a solution of gum arabic 
until it is a stiff but sticky paste ; or plaster- 
of-Paris and alum well mixed with hot 
water. If the taj) fits loosely in the hole 
in the earthenware lining, a small hard- 
wood collar should be turned to fit the 
hole closely, and also to fit the ta2)ering 
end of the taj). Then insi'rt the ta]>, and 
form a cone-like layer of plaster-of-Paris 
around the joiiit to render it sound. If 
the taj) fits closely, no wood collar is neces- 
sary. 

Grinding Plug Cock. - ( 1 ) Ke-grinding 
the key into the barrel is a delicate opera- 
tion for which considerable skill is re- 
quired. The first thing is to file down 
the j)rojecting 2)arts of the key, using a 
very fine float file, then fix the head of the 
key ill a vice, rub a little wetted loamy 
grit on the key, and. by hand, rotate the 
barrel to and fro on the key, until the latter 
has the same ajiiiearance all over, thus 
showing that it accurately fits the barrel. 
If the key is much worn it may be necessary 
to file down the ' square shoulder on the 
bottom end, or to make and fit a new 
and thicker brass washer, to allow for the 
further entry of the key into the barrel. It 
is wise to 2)ractise on cocks of little or no 
value before attemjiting to grind in a fairly 


good cock, because it is very easy to spoil 
a cock. ( 2 ) It is better to remove the 
tap, although it is not impossible to do 
without this. Remove the plug of the cock, 
then smear on a little flour emery jiowder 
which has been made about as thick as 
cream with water. Put the plug in again, 
and twist it round once or twice. Now re- 
move it, and there will be seen bright parts 
where the emery is rubbed off and dull 
parts where the emery has scarcely been 
disturbed. Wi2)e the j>lug clean, then 
smear emery on the bright parts ; replace 
the i)lug, and work it round for a time. 
Each time the plug is removed, wi2)e it and 
2)ut emery where it shows bright, until the 
whole of the jdug a2>2)ears to wear evenly. 
When finally re2)lacing the 2 ^^^^^?’ 
it is free of emery, and then grease it. It is 
a rather slow 2n*ocess by hand, and to grind 
in a cock satisfactorily a lathe gives best 
results' and is much quicker. 

Leather for Water Taps. — Valve leathers 
are usually made of “ oil-dressed ” cow- 
hide or similar leather, the 2 >ict*< 3 S or discs 
being cut or pum^ln'd out to the required 
sizes. The best valves are turned in a 
lathe to thickness, the rough surfaces trued, 
and the shaiq) edges taken off. 

Repairing Draw-off Taps. — In the case 
of ordinary household water taq^R 2 ^^^^^®^" 
ing in passing water unless actual force is 
used to screw them down, if the ta2)S are of 
a common descri2)tion, and are used for 
cold water, they should be taken to 2>icces 
and new leiither washers (which can be 
bought of any dealer in plumbers’ mate- 
rials at 2 d. or dd. each) fitted and fixed 
on to the jum2)ers. If the ta2>s are used for 
liot water, then iiidiarubber washers should 
be eiiqiloyed instead of leather ones. When 
the valves are taken to 2>icces the seatings 
of the barrels should be examined, and if 
found to be pock-marked by corrosion, or 
cut or roughened by grit, etc., they' should 
be made smooth by turning them in a 
lathe. The screw of the jum2)er should 
also be examined with a view to ascertain- 
ing whether it is too long and whether it 
“ bottoms ” in the barrel. Fairly satisfac- 
tory results in the case of ordinary' cold- 
water ta2)s have been obtained by' re- 
moving the rough burred edge from the 
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seating by means of a rose countersink. 
For tlie leather washer may be substi- 
tuted one made from good thick sheet 
rubber, which, though not quite so durable, 
as hard leather, wears for a long time if the 
tap is turned otf gently. 

Washerless Water-tap (Lord Kelvin’s).— 
Lord Kelvin’s tap is of the screw-down 
variety, with a valve shutting down on to 
a seating, much in the same way as in ordi- 
nary screw-down taps. ’Flic important dif- 
ference is, that the valve does not (M^ase to 
move as soon as it presses on the. seat, but 
continues to revolve for a little while in a 
way that is equivalent to a grinding or 
facing process which keeps the valve and 
the seating perpetually true to one another. 
Both are metal, hence the term washer- 
less, and the tap is also without packing 
of any kind. 

Taps, Engfineers* (see Hardening: and 
Tempering:) 

Tar 

Tar is obtained by the destructive dis- 
tillation of wood, coal, peat, shale, etc. 
Archangel, Stockholm, and American tars 
arc wood tars obtained l)y burning in a 
cavity in the earth billets of pine or fir, 
these being (jovenul with turf and burn(‘d 
slowly without flame. ’Flu* e<ivities are in 
the side of a hill, and the tar runs through 
a spout into a barrel. English wood tar 
is a by-product of the manufactun* of wood- 
vinegar (pyroligneous acid) and wood spirit 
(methyl alcohol) by destructive distillation. 
Coal-tar is a thick, black viscid liquid, 
which condenses in the pipes when gas is 
distilled from coal. It contains a great 
number of different substances. Its basic oil 
is the chief source of the two thousand 
distinct shades of aniline colours so exten- 
sively used in the arts. 

Cleaning Tar Jar. — The jar can be cleaned 
with petroleum S 2 )irit or benzol and a 
little sharp sand. Shake this round from 
time to time, and leave the jar until the 
material is all dissolved off, then pour out 
and put in a fresh lot to get the jar i)er- 
fectly clean. 

Coal-Tar Products. — Some of the products 
of coal-tar are the following : — f)f medi- 
cines and similar prejiarations, it furnishes 


antipyrin, ammonia, antifebrin, asporal, 
carbolic acid, diuretin, dulein, euphorin, 
exalgine, hypnol, malarin, naphthalene, phe- 
nacetin, jdienol, salol, sulphonal, trional, 
hylene. and many others. Of perfumes, 
coal-tar yields queen of tlie meadows, 
cinnamon, bitter almonds, canqdior, winter- 
green, and thymol. Bt'llite and ])icrit('. are 
powerful explosives obtained from it. Of 
tlavouring ext racts, it yields those that give a 
close imitation of the taste of curra.nts, ras])- 
berries, pep])er, vanilla, etc. Benzine, napli- 
tlia, ammoniacal fertilisers, the photographic 
develo])ers hydnupiinoiu*, eikonogeii, etc., 
mieros(‘ 02 )ists’ stains for tissiu‘s, ]>aranin, 
creosote, ])itch, a pa.ving material, saccha- 
rine, which is a substance. thr(‘e hundred 
times sweider tluin sugar, sai’charine-amide, 
which is still sw(‘(‘t<*r, la.mpbla.ck, colour- 
ing matter for red ink, lubricating oils, 
varnish, resin, nearly all tln^ ammonia of 
commerce, and nion* than two thousand 
distinct shade's of aniliiu' dy(’s all are the 
2 >roducts of coal-tar. 

Hardening Tar. ’Far applied to a shod 
roof may be found to nndt and run when the 
sun is very hot. Th('. ilitliculty may he over- 
come by melting at. a. good lu'at. 7 lb. of coal- 
tar pitch, and nii.xing wc'll in a bucket- of tar 
which has been ])r('vioiisly warmi'd. A])ply 
the, tar whih^ warm, afterwanls s[)rinkling 
the work with fine sand. Adding tin*. ])itch 
thickens the tar and causes it to dry much 
hardi'r. 

Stockholm Tar. Stockholm tar is ob- 
tained during tin' manufacture of charcoal 
froiii ])in(* w(H)d. It is an exc(*llent pre- 
servative. for wo«)dwork, and is bett«‘r than 
coal-tar. Stockholm tar can l)e thinned 
with creosote oil or c()al-tar naphtha, or with 
wood sj)irit. Swf'dish j>itch may b(i melted 
and the tar stirred into it for thickc'ning jmr- 
po.ses. It is, ])erhaps, bi'st to apply the 
tar hot, ])(‘caus(^ lu'at expands the, c.(‘lls of 
the wood, and the suhs(‘(juent (jontraction 
causes tlie tar to b(‘, drawn into the wood. 
Swedish pitch is sim])ly the tar heated 
until the liquid volatile jiortions havi; dis- 
tilled over. 

Stockholm Tar to Dry Hard.— Melt down 
50 lb. of 2 >it(di and stir in 50 lb. of the tar ; 
a])ply tin? mixtun' while it is liot. If the 
tar is to be used cold, allow the mixture to 
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cool somewhat, and very carefulfy add 
coal-tar naphtha or benzoline until the 
right consistency is gained. The mixing 
should be done in the open air, as naphtha 
and benzoline are very inflammable. 

Stockholm Tar, Thinning. — Stockholm tar 
can be thinned })y adding turpentine ; 
or, if something cheaper is desired, use 
paraffin or coal-tar oil. It would be best 
to .warm the tar first, then remove it right 
away from the fire and stir in the turpen- 
tine or other liquid. 

Tarpaulins 

Tarpaulins are made by coating canvas 
with a mixture of boiled linseed oil and 
lampblack, though other materials are 
sometimes added for cheapening the mix- 
ture. Lamj^black ground in turpentine 
is finer ground than the dry lamiiblack, 
and will disseminate better through the 
oil. Lampblack is a bad drier, hence the 
less used the better. About G lb. of the mix- 
ture would be required for a sheet 14 ft. 
by 18 ft. The cloth is often filled by 
treating it with size, and the paint is laid 
on the surface either on one or both sides. 
The paint is made rather thick by grind- 
ing the lampblack with the oil in a cone 
paint mill, and when applied by hand it is 
spread with a long, broad-bladed knife ; 
machines for spreading are, however, used 
in manufacturing tarpaulins on a large 
scale. A mixture of Stockholm tar, tallow, 
and American pitch will dry well, and forms 
one of the preparations used for tarpaulins. 
The railway companies generally use a 
prepared sheet dressing supjflied by oil and 
colour makers. For a yellow dressing, 
use boiled linseed oil coloured with yellow 
ochre ; if it does not dry quick enough, 
add a little jiatent driers. First give the 
canvas a good dressing with i^lain boiled 
oil ; when that is dry, coat both sides 
with the coloured dressing. The dressing 
should take several days to dry ; if it dries 
quickly it will be liable to crack. 

Tartaric Acid (see Acid) 
Taxidermy (see also Skins) 

Cleaning Stuffed Birds. — First remove 
the glass, and with a pair of bellows and a 
large camel-hair brush clear away as much 


dust as possible from the specimens and sur- 
roundings. This will probably be all that 
is necessary ; but if the birds have become 
discoloured by the combined action of 
mould, grease, and dust, each specimen 
should be detached from the twig or ground- 
work upon which it is mounted, and treated 
separately. The removal is effected by 
unclamping the wires passing out of the 
feet. The bird should first be drenched in 
benzoline ; fine sawdust or plaster-of- 
Paris should then be gently rubbed on in 
the trend of the feathers until the spirit is 
removed. It may be necessary to repeat 
this operation if the specimen is very dirty. 
The dust is subsequently removed by a 
vigorous puffing with the bellows, and the 
feathers rearranged. The birds having 
been replaced in the case, the surroundings 
should be restored by the careful appli- 
cation of tube oil-colours to the grasses, 
etc. The grass is then cleaned and re- 
turned to place. Strips of black or maho- 
gany-coloured paper, attached to the edges 
with Scccotine or glue, will make the case 
air-tight. Another method of cleaning is 
as follows : Drench the bird liberally with 
benzoline, and lay it on a sheet of paper 
on the bench. Then, with a large pad 
of cotton-wool, carefully rub in plaster-of- 
Paris and finally cover the bird with a 
quantity of the powder, and leave it for an 
hour or two to absorb the spirit. When 
ready, remove the bird and shake the 
plaster out of the feathers as far as pos- 
sible ; then, with a light cane or a length 
of stout wire, gently beat the specimen — 
preferably outdoors, as a cloud of dust is 
produced, and the wind will blow this 
away. Next wipe down with a clean pad 
of wool, slightly damped or dry, using, if 
damp, very clear spirit. Repeat the beat- 
ing and wiping until all the plaster is re- 
moved. Then rearrange the feathers, and 
retouch the specimen where necessary. A 
better medium than plaster-of-Paris is 
good white starch, thoroughly powdered, 
this imparts a slight gloss' to the plumage, 
whereas the plaster destroys the gloss. 
Either can be used several times, until it 
becomes dirty. 

Curing Birds’ Tails. — First remove the 
pygostyle or “ parson’s nose,” together 
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with the attached feathers, from the skin 
itself, and, holding the quill shafts at their 
bases between the finger and Ihumb of 
the left hand, with the right hand pass a 
medium-size wire, pointed at one end, trans- 
versely through each shaft, taking care 
that they are threaded in their natural 
order as in life. Now draw the projecting 
pointed end a little wa}^ and give it a 
sharp turn some little distance away from 
the outside quill. Then twist this looped 
end together until the spiral comes in 
contact with the feather, carry the free 
end across the shafts, and repeat the opera- 
tion on the other side. This process of 
wiring should now be carried out a second 
time a little higher up tlie stem of the 
quills, and it will thus appear that the 
flesh and bony portion may be (Mitirely 
dispensed with by cutting the feathers 
across close to their bases. Tlie wires 
and the bases of the quills should subse- 
quently be covered with black jjaper glued 
on, and the tail will then bo ready for 
its millinery pur23ose. 

Disguising Odour of Albatross Skin. — 
It is impossible entirely to eliminate the 
smell, which emanates from the oil with 
which the feathers are impregnated, but 
it can be disguised to a great extent. The 
best medium perhaps for the p\irj)oso, 
if the smell is not objected to, is carbolic 
acid. Dissolve 10 gr. of absolute phenol 
(pure acid) in 5 oz. of rectified spirit or 
])ure methylic alcohol, and spray the 
feathers all over with an ordinary scent- 
spray. Or a few drops of oil of citronella, 
birch, or lavender sprinkled on to tlie skin 
itself may answer, although the first method 
is the more satisfactory. 

Fixing Artificial Eyes in Mounted Birds. 
— When mounting small or medium-size 
birds, cotton-wool should be placed in the 
orbital cavities, a small portion being 
drawn out through the eye ring with the 
tweezers, when the head has been re- 
turned into place, the eye ring itsiilf 
being worked into the required 2 )osition by 
moans of a needle. For large birds a little 
modelling clay should be jjlaced over the 
cotton-wool, and a small cavity, to contain 
the eye, formed from the outside. When 
the bird has dried, and it is desirable to 
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insert the eyes, two pellets of cotton- 
wool saturated with warm water should 
be ' ])laced in the eye cavities, and re- 
damped from time to time until the skin 
is perfectly relaxed. In fixing the eyes in 
small birds, more cotton-wool should be 
inserted into the eye (‘avity by means of 
tweezers, and a. little Seccotine snu'ared 
on the interior of (he eyelids. Then, 
grasping the bird by the beak with the 
finger and thumb of the left hand, grij) 
the eye in a pair of broad-nose twec'zers 
with the right hand, and, resting the little 
finger on the top of the bird’s IumuI for snp- 
])ort, insert th(‘ ey(‘. Subsequent careful 
manipulation with th(‘ needle will perfect 
Ihis operation, which is gcTierally soimuvhat 
troublesome. In larger birds, when^ clay 
has been added, there is no necessity for 
Seccotine, but the method of insert ioti is 
similar. 

Fox’s Brush Mounted as Bell-pull.— 
Get a piece of copper wire the same' length 
as the brush a,nd make a loo]) in tin* (md to 
attach to the bell rope. AVb*a,]) the wire 
with tow of the siirm* thickness and taper 
as the original tail, then itisert it into tin; 
brush till the root of the tail is up to the 
loop; biiid the skin close to the loop witli 
fine copper wire, and over this fix a fer- 
ride. Be sure, to allow the brush to get 
set before attaching it to the b(‘Il rop('. 

Fox’s Brush Mounted on Handle. If 
the brush is recpiired stiff, get a. ])iee(‘ of 
steel wirci about I in. longcn* than the brush, 
wrap it with tow, then insert it into the 
brush. The haralh* should be about b in. 
long with a shank turnc‘d r)n tin* end about 
1 in. long, so ta])(‘r(‘d as to enter the ro(»t 
of the brush. File a point on th(‘ wir(‘ and 
bore a hoh‘ a trithi smaller thnn tin* \vir(i 
in th(‘ sha.nk of tin* hnndh*, then driv(* the 
wire into the handle and neatly tack the 
skin round the shank. If tln^ brush is 
required soft, ])ut the shank into the brush 
and tack neatly to it. 

Groundwork in Taxidermy.- -W^ith regard 
to the fitting up of cases to recauve mounted 
.specimens, the amateur will obtain b(‘st 
results in making up ground and rockwork 
if he uses peat. Tlu^ turf itself, which 
is dug out of the moss beds in parts of 
Lancashire, the adjacent counties, and Irc' 
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land, in the form of square flat pieces for 
use, when dried as fuel can be obtained 
in suitable condition lor taxidermic pur- 
poses from nearly all dealers in natural 
history requisites. The most suitable is 
taken from the upper strata, and is softer 
and more spongy than the darker and lower 
peat. In its use for making groundwork 
it may be well to describe as an example 
a group of a family of stoats feeding on 
the remains of some young thrushes. The 
idea adopted was a clean section taken 
out of a bank in a wood, showing the holes 
of these animals. A fallen log of rolling 
wood occupied a central position on the 
upper portion of the bank, partially over- 
hanging a sharp declivity. From this the 
ground slo])(‘d gently uj)ward behind, but 
below the earth crumbled away, and roots 
of shrubs, etc., were represented hang- 
ing out here and there. The base of the 
groiq) was construct(*d of deal planking 
1 in. thick, about 2 ft. (5 in. long, and 2 ft. 
wide ; it was clam])ed at each end to pre- 
vent possible warping. On this the bough 
was first li.xed in position on a framework, 
lightly constructecl of oddments of planks, 
and raised about (i in. off the ground. 
This structure was continued above, sloping 
upwards slightly, upright stays occupying 
the corners of the stand. The turf was 
then (uit into flat pieces about 2 in. thick 
by dividing the original squares with a 
handsaw, and these plates were then nailed 
in position on the stays with wire nails, a 
fit between the adjoining pieces being 
secured by cutting the edges of each with 
a sharp knife. When tlu^ ujiper cross- 
stays have been completely covered in 
this way, the front aspects of the bank, 
the shelving portion and lower ground 
itself, were formed in the same way. Then 
came the after modelling, the putting in 
of detail and the cutting of the holes, all 
of which were carried out with the knife. 
Three holes were made in the present case, 
one situated under the bank partly hidden 
by the end of the bough, another above 
burrowed right under the side of the log, 
and the third in the upper portion of the 
bank under a tuft of grass. Up to this 
point, the back and sides of the bank show- 
ing the section had not been attended to. 


A strip of paper was now taken, of suffi- 
cient length to pass right round the two 
sides and back, and this, cut roughly into 
the contour of the section, was first soaked 
in water, then glued all over, and pressed 
carefully on to the edges of the ground 
board and top of the groundwork. Quan- 
tities of cotton-wool were next forced 
between all the uneven joints and into un- 
natural hollows, etc. ; cotton selvedge or 
skin was then spread over this, and dabbed 
down well with a stiff brush and strong 
size and whiting in equal parts, boiled 
together with enough water to the con- 
sistency of thin cream. By this means, all 
the cracks between the turf plates and un- 
natural surface were removed, and the 
contour of the groundwork began to assume 
a natural appearance. When it was dry, 
two applications of thin glue all over wore' 
laid on freely, and were followed in each 
case by fine sand dusted on with some 
force, a few hours elapsing between the 
coats. About a week was allowed for 
complete dr}dng, during which time natural 
grasses, de'ad leaves, broken twigs, moss 
and lichen were procured. The first of 
these were carefully ironed out in tufts 
and retinted by means of oil colours, namely, 
chrome green Nos. 1 and 2, with a medium 
composed of one-third of mastic varnish 
and the remainder turpentine. The leaves, 
mos.ses, lichens, etc., were simply dried to 
await subsequent treatment. In colour- 
ing the groundwork, ordinary mixed paint 
was used at first, yellow ochre princi 2 )ally, to 
represent a clay soil, thinned down simply 
with turpentine. The mosses and lichens 
were then glued neatly on the dead branch, 
pins being necessary temporarily to hold 
them in position. These were also re- 
quired with glue to fix the tufts of grass, 
but as the group was destined to be cased 
up at once, the dead leaves, twigs, etc., 
were left out until the last. The specimens 
were then placed in position. An adult 
male was posed at the end of the log, crouch- 
ing down to watch the female, whilst two 
half-grown youngsters were represented dis- 
puting the possession of a leg of one of the 
hapless nestlings, a third meanwhile just 
emerging from the hole under the trunk. 
Before the casing up, finishing touches 
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were added with the hrusli and tube colours 
to the groundwork, streaks of black, dull 
brown, green, etc., while a little green was 
lightly stippled with a dry brush on parts 
of the tree, and the mosses and lichens 
received a little judicious tinting. 

Groundwork : Further Practical Hints. - 
The following deals with the methods of pro- 
ducing special variations suitable for smaller 
cases. In the making of any specimen of a 
certain kind of rock, for introduction into 
taxidermic grouping, a copy should always 
be selected, and counterfeited as nearly 
as possible in all its details, fu the case 
of sandstone showing strata, peat blocks 
should be employed, the rough modelling 
being carried out systematically ; the strata 
should appear at the ends and reappear 
throughout in broken but persistent lim's. 
On a slanting surface, the edges of the 
strata, being of harder stone, should stand 
out in ledges. This can partly be accom- 
plished with the peat itself, and linished 
with an up2}cr layer of cotton-wool well 
glued down. I’he backing of the (;ot ton- 
wool, being porous, will give the appear- 
ance of minute pitt ng, which is heightened 
by the careful application of pulv(‘rised 
natural rock. The interstices betw(‘en tlie 
projecting ledges have a crumbling appear- 
ance, and this can be counteihhtc'd by the 
use of coarse cork sawdust, glued on, and 
covered with more powdered rock. Variety 
of colour can be gained by using (lill'ercmt- 
coloured rock powders ; but a little darkmi- 
ing here and there, before apj)lying the 
final thin coat of varnish, by means of 
tube oil colours -raw umber, grc'ys, and 
black — will be necessary to relieve extreme 
flatness. Chalk may l)e represemted by 
crumpling up a thin cardboard box to a 
suitable shape, and nailing it in position. 
This is then covered with pieces of soaked 
paper well glued on to the flat surfaces, 
and stretched across unnatural ga])s. More 
or less sharp edges should be aimed at, if 
the rock is represented above high-water 
mark ; but otherwise a more, general 
smoothing should be carried out by means 
of cotton-wool at the angular points. Rock- 
work of this description should receive a 
coat of thin size, followed by a (careful 
application of superfine plastcr-of- Paris. 
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Subsequent tinting should be in thin coats 
— light green and grey — with a plcJitiful 
thinning of tiir})entine and varnish in 
equal parts, in order to dull the whiteness 
of the plaster without losing anything 
of the natural surface. Shore rocks 
tially (‘m])odded in the saiul are generally 
covered with green weed. This may bo 
admirably counter feiteil with strands of tow 
tinted to the various shaih'S by dyeing 
in spirit aniline green. As the dye is ab- 
vSorbed by conseiuitive immersion of tow in 
bunches, various natural shade's will l)e 
jiroduced. The n'sultant material should 
be allowed to dry before use'. Fn attach- 
ment to the re)ckwe)rk, it slioiilel Ixi well 
emvi^rcel with thin size ; this not only 

gives it a stivakv a])|)earane*.(‘, hut tends 
also to fix the othe'rwise^ unstable e*.harae:ter 
e)f the dye. In siie'li e’ases, nH)ree)V(*r, 

a lavish a 2 >j)lieatie)n e)f varnish will be ju'ce's- 
sary, to impart an ap])('ara-ne‘e‘ e)f me)isture. 
OtheT varie'tie's of se'a re)e‘k may be made 
in a similar maiimu’, the* siirfaeM* l)e‘ing either 
ee)V(*r('d with sanel en* ])last.e'r, e)r glass- 

])apere'ei quite sme)e)th aiiel su])se‘epieiitly 
colemreMl. In this last eqx'rat ion, upe)n 

which eleqx'nds the^ natural ciTe‘e*.| e>r e)thor* 
wise of tlie wenk, the' general rule te) he 
Ibllowenl is to darke'ii hollows aiiel lighten 
projee!tie»ns. Shar[) le'dge's shoidel be^ rubheel 
with glassj)ape'r, and scraf.e',he*s, sue*Ji as are? 
imiehi by birds’ e'laws, aeieh'el here anel 
there', bie’ln'iis and inosst's e)ii lanel re)cks 
should ])e very e-arefully altaehe'el by me'ans 
of fish glue', anel se'cun'el by me'ans of ])ins 
until dry. l)rop]>ings of birds, in ense's of 
nesting ]>lae-e*s, e*tc., may be'. re‘pre*si‘ntcel 
by sjdashe's of whiting anel thin size*. Otlmr 
ace;essori('S to a show-case, suedi as ])ebbh?s, 
fragments of shells, aaid seaweed, should 
bo seh'cte'el well in ke(*])irig with the? nature 
of the rockwork, and such obje'e-.ts as starfish 
and crabs include'el only in rare; instances. 

Groundwork for Group of Chamois. — 
There will now be? eh'sc.rihe'el tlie manu- 
facture of artificial reieikwork on a largo 
scale, where broad ciffeet principally is aimed 
at, taking for an exam^ihi the; lilting u]> 
of a group of chamois — two males, a female, 
and two young, oollejcteel in the Valaisannes 
Aljis. The case itself was aliout b ft. 
long by 4r ft. wide by 5 ft. high, having 
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plate-gkvss sides and top. The rock repre- 
sented was of the blue liassic variety found 
in certain regions of the Swiss Alps. View- 
ing the group from the principal show side, 
a plateau is raised for about dj ft. on the 
left, sloping gradually downwards for about 
two-thirds of its length ; it then takes a 
sudden upward curve to form the summit 
of a broken crag 4 ft. high on the extreme 
right of the cavSe. The whole of this portion 
occupies a little more than half the width 
of the floor, on the further side. The 
broad side descends with an inward cant 
to the ground, interrupted here and there 
by a crevice or protuberance. On the near 
side, below the upper rock, a platform 
raised about 1 ft. (i in. from the ground 
joins the base. This platform starts in its 
full width, about I ft. 8 in., 2 ft. away 
from the right end of the case, and runs 
along more or less unevenly until about 3 in. 
from the glass at the other end ; then, with 
a rough, semicircular sweep, it meets the 
farther corner of the base of the upj)er rock, 
so encircling it with a rapidly decreasing 
ledge, about (i in. wide at its broadest point. 
A rough framework of wood was first con- 
structed, shaped as near to the contour 
of the rock as possible. Some 3-in. battens 
were fixed, iii)right., to the floor by means 
of four supports, to form the corners of 
the ends of the upper and lower plateaux ; 
to these were nailed strips of planking 
passing to the principal points. Across 
these in turn were nailed other pieces, 
until no greater distance than 0 in. existed 
anywhere between the strips. The tops 
of the plateaux in those parts where the 
specimens were finally placed were of 
course constructed more substantially. On 
these cross-pieces were secured irregular 
pieces of turf, broken card -boxes, and 
other suitable material, to form the natural 
ruggedness of surface. When this had 
been carried out, a quantity of fine canvas 
was procured. This material, although 
most suitable, is not indispensable, as 
cheese cloth or unbleached calico will 
answer the purpose equally well. The 
canvas was cut into lengths, and tacked 
entirely over the whole structure, being 
secured to the hollows by means of tacks 
run through small pieces of card. Here 


and there, the outline was improved by 
pushing crumpled newspaper, etc., under- 
neath. The canvas was next entirely 
covered with newspaper, which, torn into 
strips about (5 in. by 4 in., was moistened 
and pasted on by means of thin size melted 
down with a small addition of plaster-of- 
Paris, a nail-brush being used to beat it well 
in. A second covering of paper was then 
applied to obviate the appearance of cracks 
through warping. To allow of thorough 
drying, it was left for a fortnight before 
being coloured. In the meantime, some fine 
rock grass, yellow lichens, and other vege- 
tation were procured from the regions in- 
habited by the chamois. The grass was 
dried in tufts and afterwards retinted 
with tube oil colours — chrome green Nos. 
1 and 2, and chrome yellow. The lichens 
were merely dried, and required no after 
treatment ; but the other plants, amongst 
which were some growing specimens of 
rock cyst us, gentian, viola), etc., were 
modelled. As the modelling process is not 
generally understood, however, it may 
Idc mentioned that fair results are often 
obtained by 2 )lunging such vegetation while 
still fresh into hot paraflin wax, and restoring 
the colours afterwards. The surface of the 
rock was well rubbed down with glass- 
paper, which removed all traces of the over- 
lapping paper, and then given a general 
coat of colour. The colour, which was 
at first laid on with a large brush, was com- 
I)osed of a mixture of “dry” lampblack, 
zinc oxide, and blue, the medium employed 
being a niixtuie of equal parts of c.ommon 
varnish atid turpentine. When the first coat 
had dried, detail was carefully put in, the 
hollows were darkened, an irregular streak 
of black laid on here and there, and a sus- 
picion of light green and yellow stippled 
on with a dry brush. Some of the sharper 
angles were then rubbed with glasspaper, 
which imparted a natural, warm appear- 
ance. A little loose earth having been 
thrown on here and there in the crevices 
and hollows, the vegetation was “ planted,” 
and secured with glue and fine nails, the 
latter being afterwards withdrawn ; ’ the 
lichens also were carefully attached. The 
specimens were then posed to suit their 
respective positions, and grouped accord- 
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ingly. Unii male was represented with 
his four feet almost together, as if lie had 
just alighted on the extreme top of the 
crag ; whilst the second was placed with 
his head lowered, as if about to give battle 
to this disturber of his quiet retreat, advanc- 
ing down the opposite slope. The female 
stood on the lower plateau, with her shaggy 
little offspring at her side, prepared to 
defend them, should her lord’s attack 
prove futile. Such a group as this forms 
a strikingly handsome centrepiece in the 
trophy-bedecked hall of a sportsman. 

Head, Modelling. — The following is the 
method of mounting a skin with a raised 
head when there is no skull. A model of 
a head should be carved out of jieat, cork, 
or any other suitable material ; this can 
be subsequently covered wilh a layer of 
modelling clay, which will allow of super- 
ficial formation of the eyelids and lips. 
In the case of a large vskiill, where an open 
mouth is desired, the teeth, palate, and 
tongue should be modelled by hand out of 
gilders’ composition, made as follows : Boil 
7 lb. of glue in pt. of water, and melt 
3 lb. of resin in 3 pt. of raw linseed oil. 
When both are ready, pour together and 
simmer for half an hour, stirring well. 
Finally pour the resultant liquid into a 
sufficient quantity of finely powdered and 
sifted whiting, and knead together until a 
stiff paste is formed. The sur])lus mate- 
rial should be rolled into caki's of con- 
venient size, and subsequently softened 
for use by steaming over a water bath in a 
muslin bag. The interior of th(‘ mouth 
thus modelled is afterwards tinted by means 
of tube oil colours, with a medium of good 
varnish and turpentine. The jialate, tongue, 
and gums of a fox’s head, mounted with 
mouth open, may be reproduced in gnlders’ 
composition, obtainable at any jiicture- 
frame maker’s. This should be a})plied, 
when softened by heat in a water bath, fiy 
means of a suitable modelling tool, super- 
ficial detail being carried out with mois- 
tened finger-tips. The tongue may also 
be modelled, on a suitable base of wood 
or ‘tow saturated with glue, with the 
same material. The whole interior of the 
mouth should then be tinted by means 
of tube oil colours — vermilion, orange, 


and white in combination, or burnt sienna, 
scarlet lake, yellow ochre, and white, will 
produce an excellent flesh colour. The 
medium used should be mastic varnish with 
a little turpentine. When the original 
tongue is ])resent. and is in good condition, 
it may be skinned out, and remodelled over 
pipi'clay. The combs and wattles of fowls 
should be allowi'd to dry in natural posi- 
tions, and Ciin then be superficially re- 
stored either with hot paralUn and japan 
wax in equal parts, tinted with oil colours, 
or with the above medium liciuefied to 
the consistency of cream with water, either 
c.omj>osition being a])])lied with a suitable 
brush and hot modelling tool ; the fingers 
are then used to produce a natural surface. 



Fig. 562. — Body of Small Mammal Wired for 
Mounting. 

Mounting Small Mammals.- --^riie following 
is a quiek method of dealing with mice, 
shrews, and oth(‘r small animals. Having 
skinned the specimens (,s‘cc ]>. oUO), make 
Uj) the flesh removed from the skull with 
soft modelling day, insi^rt th(‘ eyi'.s, and fill 
the cranium with cut tow. Then, selecting 
one body and one tail wire, and four leg 
wires of sufficient length, point them sepa- 
rately witii a file at om; end. Drawing 
out the leg hones from within to their 
fullest extent, pass the pointed end of 
each wire through the jiad, and then wrap 
eotton-wool round the win^ and bone to 
the natural contour and ])roi)()rtions of the 
flesh removed. Round the tail wire twist 
a fine strand of tlie. sanu' material to the 
natural size, and insert it carefully. Pass 
the last wire through the skull, and then, 
gathering the six wires together, twist 
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** their ends up firmly {see Fig. 552). Draw 
down the limbs slightly on the wires and 
extend the head and tail to their fullest 
extent. Next j^roceed to pack the skin 
with fine sawdust, using a small stick to 
thrust it well into place. On reaching 
the opening cut, place a thin layer of cotton- 
wool over the stuffing, continuing to pack 
in further sawdust wherever necessary, 
and then sew up. Pose the specimen by 
arching the back and bending the legs 
into their natural positions, and finish by 
modelling the head into shape. This style 
of setting up requires some practice to be 
successful, but is very rapid, it being possible 
to mount a mouse in less than half an hour. 
In the case of moles it is unnecessary to 
make up the limbs at all, but the wires in 
the fore -legs should be inserted through 
the sides of the hands, as these members 
are always carried sidewise. Bats, which 
are generally a stumbling-block to most 
taxidermists, may be mounted by this 
method. The wires should be passed down 
the bones in the fore-limbs from the wrist. 
The best plan of drying such animals 
after mounting is to lay them out on a board, 
and then to extend the wings to their fullest 
extent ; next, having placed a small quan- 
tity of cotton-wool under each, secure them 
in position with a few entomological pins 
passed through the front margin of the mem- 
brane, the specimen being further secured 
with two pins passing through the feet. 

Moth Preventative. — Use naphthalene 
(albo-carbon) either alone or mixed with an 
equal quantity of cainj^hor and white pepper. 

Preserving Fowl Skins for Making Fish- 
ing Flies. — Roughly strip the skin from 
the body ; making a central cut down 
the entire length of the neck and body, 
draw out the wing bones and legs, and 
remove them together with the flesh and 
scaled part of the legs. Cut away the skull 
at the beak, and, opening the upper por- 
tion of the wing with an incision down its 
length, remove as much flesh as possible. 
Then, with a blunt knife, scrape away all 
th6 fat and oil glands from the interior of 
the skin, and, Idying it out flat on a table, 
paint it over with the following preserva- 
tive : whiting lb., soft soap ^ lb., 
chloride of lime ^ oz., and eucaljq)tus oil 


J oz. Boil together the whiting and soap» 
until amalgamated, with 1 pt. of water > 
then add the chloride of lime, and finally the 
eucalyj)tus oil when cold. In a few days 
the skills will be dry and stiff, and can be 
packed away, one above the other, with 
a sheet of tissue paper between. A little 
naphthaline will prevent moth. 

Preserving Small Reptiles. — Get a bottle 
large enough for the purpose, make two 
incisions in the abdomen of the reptile, place 
the rejitile in the bottle, and fill up with a 
mixture of 2 parts (by measure) of 95 per 
cent, alcohol and 1 part of water. Close 
the bottle with a tight-fitting cork or stopper. 

Preserving Starfish. — Starfish are pre- 
served by placing them in several changes 
of fresh water to remove the salt, and then 
keeping them in spirit of wine. Or the fish 
might be kept in a saturated solution of 
common salt, which is a very different 
material fiom sea-water. A useful solution 
for the purpose of preserving soft animals 
is produced by dissolving 4 parts of common 
salt and 1 part of alum in the least possible 
quantity of water. 

Skinning Small Mammals. — The value 
of specimens from abroad depends to a 
great extent upon the care taken in their 
preparation. In skinning, remove the trunk, 
the head, and the flesh adhering to the 
limbs. Then rub the inside of the skin 
well with fine sawdust to remove all super- 
fluous fat, etc., and follow this with an 
application of powdered arsenic. Wrap 
the leg bones with cotton-wool and return 
them to place ; then, taking a sufficient 
quantity of the same material, roll it be- 
tween the hands into a close cone, and 
insert it in the skin. Select a fine wire 
long enough to extend from the tip of the 
tail to the upper end of the opening 
cut, and having wrapped one end with 
wool to form an artificial tail, insert it 
in the skin. Having sewn up the cut, 
lay the specimen on a board {see Fig. 553), 
and draw the fore -legs upwards on a level 
with the head, securing them through the 
hand With fine pins. Then lay the hind- 
legs, soles downwards, alongside the tail, 
and fix them in the same manner. The 
finished skin should now be put away to 
dry, with a label noting particulars as to 
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sex, measurements, locality, and date. 
The skull should also have a tally attached 
bearing a number corresponding with that 
on the specimen. 

Snake Skins, Curing and Stuffing. — In 
the preliminary curing of sun-dried snake 
skins, the best plan will be to immerse the 
skins in warm water for about two hours ; 
this will soften them sufficiently to allow 
of unrolling, which should be done carefullv 
and without using unnecessary force. Any 
loose patches of scales should be collected 
and marked A, B, and C, to correspond 
with their place on the skin, this being 
defined on a rough sketch. In cases where 
the skin has been opene(# up for a short 
distance, draw apart the lla])s to allow 
of the easier admission of the water. Wheii 
the skin has been thus partially softened, 


ing snakes of small or moderate size. First 
hang the skin u]) by the head, at a con- 
venient distance from the ground. Then 
cut a suitable wire a little longer than the 
snake, and, having shar])ened one end, 
lightly bind on sullicient tow to cover it. 
Insert this down the interior. Next pro- 
cure a quantity of tine sawdust, and, by 
means of a tin funnel, pack it into the 
skin. By grasping the skin between the 
finger and thumb and drawing the. hand 
gently downwards while shaking the tail 
vigorously, the dust will gradually settle, 
down. When the sawdust is within a 
moderate distance of the ii])per cut, a 
stuffing-rod, with the end bound in tow, 
may be used for jin'ssing down. The 
upper cut should be sewn ii]) in sections 
with a neat skin stitch as the packing-in 



pare away any adhering fat that can be 
reached ; then place it for about half an 
hour in a curing bath composed of J lb. 
of salt, 1 oz. of best sulphuric acid, and *> qt. 
of warm water. Remove the skin occji- 
sionally to pass a blunt-ended stick down 
the interior, to assist the pemdration of 
the fluid. This will generally sullice to 
soften specimens of moderate or small size, 
to allow of subsccpient mounting ; but 
in the case of larger specimens, a longer 
period of soaking may be necessary. More- 
over, it may be imperative to open up the 
skin to its entire length on its lower sur- 
face, if this has not alr(*ady been done, 
with a pair of sharp scissors. This will 
allow of thorough currying, which will 
render the subject more supple, but should 
not be resorted to unless it is found im- 
possible to permeate the skin otherwise. 
The- immersion in this liquid will suffice 
to destroy any living larvie still infesting 
the specimens. The following is a very 
satisfactory method of stuffing and mount- 


proceeds. Du arriving at a jK)int about 
() in. from the h(‘ad, tlie body wire should 
be attached to the skull. Having closely 
filled the brain cavity with (-liojiped tow, 
insert the jioint of tin*, win*, into tlu^ sp nal 
coni outlet, and, piercing tin* boin^ at the 
base of the skull, draw it out with the 
pliers, bend it back, and scnuin* it firmly 
i)y twisting it round the body con*. din‘ctly 
behind, 'riien finish packing the trunk, 
and, placing a pad of tow in the neck, 
complete tlie sewing up. 'Flie, next opera- 
tion is to pose the sp(*cim(*n roughly, either 
on a branch or on a suitable [lieco of plank. 
Fine wire nails, driven carefully through 
the specimen itself at necessary points, 
may be used for this ])ur])os(;. The eye 
cavities should now be filled with model ing 
clay, and the eye itself careful y fixed in 
position. The specim(*.n is then left to dry 
pending further treatment. This will con 
sist of the reattachmont of loose patchet 
of scales by means of fish-glue, the model 
ling up of the head from without, and th( 
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necessary retinting of the lost colour. 
The scales should be restored very care- 
fully, fine tweezers being used for the pur- 
pose, and only a moderate quantity of the 
adhesive. A mixture of equal quantities of 
paraffin and japan wax, heated together 
over a small spirit-lamp and tinted to 
the correct shade by means of tube oil 
colours, should be employed for the model- 
ling ; it should be applied in a half-cooled 
condition by means of a suitable modelling 
tool. For reviving lost colour, which is an 
operation requiring some artistic ability, 
tube oil colours are best, the medium 
being pure turpentine, with a sufficient ad- 
mixture of heavy varnish to eliminate the 
“ flatness.” 

Snake Skins Mounted for Wall Decora- 
tion. — Assume that it is desired to mount 
the skins of eight snakes from 2 ft. to 4 ft. 
long, for hanging upon walls, in two lots of 
five and three ; the skins are cured, and laid 
out flat, A very striking wall decora- 
tion might be effected by mounting them 
coiled round each other as if fighting ; 
but this would be a difficult piece of work 
even for an experienced taxidermist. The 
skins should first be soaked for a few days 
in water with an addition of a fair quan- 
tity of bran. On removal, the flat skins 
should be carefully sewn up, and the hollow 
filled with damp sand, a piece of putty 
being placed in the head. The specimen 
should then be posed in position on a piece 
of board, and secured by means of a few 
.nails, then left to dry. The other specimens, 
after being similarly treated, should be 
fixed as desired on the same mount. When 
dry, the trophy should be mounted on a 
polished shield, secured thereto with fine 
nails driven through at necessary points, 
the skins being given a thin coat of fine 
varnish. A simpler but less effective method 
of display would be to mount the flat 
skins on red or green baize, with the heads 
of the five specimens meeting in the form 
of a star, and those of the three specimens 
in the form of a broad arrow. In this 
style the skins need only be sewn to the 
backing, the edges of the thick baize being 
scalloped close to the edges of the sk.ns. 
A loop attached to each apex of the trophy 
— that is, the tails of the skins — will serve 


to keep the trophy in position on the wall, 
when each is slipped over a nail driven at 
the required position. The above direc- 
tions would also be applicable, with slight 
modification, to lizard skins. 

Swan Mounted in Swimming Position. — 
The glass used to represent the water 
should be of the thick, waved kind, of a 
pale green or brown tint. An oblong 
aperture should be cut out of it in the re- 
quired position, large enough to receive 
half of the swan’s body. This opera- 
tion should be done by an experienced 
glass-cutter. The contour of the body 
should be taken by means of a strip 
of pliable metal, from which the siz 
and shape of the required aperture ma 
be drawn on paper, this being subsequent! 
attached to the flat surface of the glass 
A less satisfactory but easier method is to 
cut the bird neatly in half, the metal band 
being employed to obtain a straight cut. 
and then to attach the two halves one on 
each side of^the glass, which should in this 
case be as thin as possible. In this method 
four small holes should first be drille^' 
through the glass by means of a stei 
brooch drill running one way, and constantl} 
sharpened on an oilstone. ’mr lengths 
of wire cr ^ then passed through the holes 
to the stuffing and skin of each half of the 
bird, and when the two sections have been 
brought into position the ends should be 
twisted into hooks and hidden amongst the 
feathers. A careful arrangement of the 
feathers on the surface of the water should 
be observed. In casing up the exhibit the 
edges and depth of the water should be dis- 
guised with a band of black paper. 

Water in Taxidermic Work. — Deep water 
is generally represented by thick waved 
glass of a brownish or green hue, the edges 
being carefully embedded in the surrounding 
peah groundwork. Shallow water is counter- 
feited by thin crown glass, entirely varn- 
ished in a streaky manner on the lower side. 
The stones, etc., below the surface should 
also receive a sparing coat of varnish, 
not sufficient to render them shiny, but 
enough to modify their dry appearance. 
The margins of the pool or stream should 
also be well varnished, care being taken 
to prevent the upper surface of the glass 
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from being touched. Suitable glass of various 
shades, either suggestive of shallow or deep 
water, is specially manufactured in Germany 
for the use of taxidermists. This glass is 
unevenly rippled, and has slight variation of 
colour ; but the ordinary waved glass, as 
used for fanlights, etc., and obtainable 
at any glass warehouse, is often used to 
represent deep water suitable for a case 
of seagulls ; whilst ordinary window glass, 
preferably that of the worst quality ob- 
tainable, on account of its slight irregularity 
of surface, backed below with a thick coat- 
ing of glass varnish and a dull yellowish- 
green tint of colour, may be used to ropre- 
ent still water. 

Telescope 

Cleaning Telescope Lenses. — One thing 
to be careful about in cleaning a telescope 
is to see that the lenses when returned 
to their fittings occupy as nearly as pos- 
sible their former positions. It would per- 
haps be wise to clean each lens separately, 
'iarefully marking with a lead 2)encil the 
'*dges of the lenses in the objective and 
be cell, so that when the lenses arc re- 
urned the lines arc guides. The eye- 
piece lenses ^ ing burnished into their cells 
present no diliiculty. To clean the lenses, 
first sponge the surfaces with cotton-wool 
dipped in spirit of wine, then polish with 
a fine cambric pocket handkerchief. 

Tempering (see Hardening and 
Tempering) 

Tennis 

Tennis Balls, Whitening. — Blanco is said 
to have many advantages over pipeclay. 
It not only whitens the balls, but the dirt 
does not so readily adhere to the balls 
after the Blanco has been applied. Ordi- 
nary whitewash made thin would be suit- 
able for whitening tennis balls, but the 
whitewash would soon get knocked off 
again, because of its brittleness. A better 
plan would be to dip the balls in a thin 
boiled starch solution, then in dry white 
French chalk ; next rub the balls' round with 
the hands to make them smooth, and allow 
to dry. 

Tennis Racquet, Restringing.— Gut for re- 
stringing tennis bats must not be wetted or 


even damiDcd with hot or cold water to 
make it pliable, or it will be spoiled. To 
restring a raccpiet, cut out the old gut, pick 
out all pieces from the holes and grooves, 
and well wipe round the frame with a French 
chalk rag. Get a couple of awls in handles, 
and push one through the holes to clear 
them, (hit may be bought in LS-ft. lengths, 
and a full-size tennis bat takes *two such 
hanks. Hook a hank on a ring, and, hold- 
ing it in the hand firmly, undo it gently with- 
out knots. Put the centre on the hook or 
handle, get hold of each end, and walk 
backwards, stretching the gut ; th/m if no 
knots or kinks arc in, pull it tight ; this 
makes it pliable. (^\;)unt the holes round 
the rac(piet and find the centre two at the 
top. Start in these so as to work half of the 



Fig. 654. Restringing Tennis Racquet. 



Fig. 666. Tool used in Restringing Tennis 
Racquet. 


rac(|uet at a time, and thread through and 
through till the two ends come otf to a 
finish. Lift the loop outside the racrpict 
and put the ends through. After the main 
gut is in and the (*nds under several of the 
loops arc down, the raerpuit must be tightened 
up. To do this is a very diflicult job, biicause 
if a support is not put in the bat (.see Fig. 
pulling on the gut string to bring the slack 
through will ])ull down the trip of the bat. 
To prevent this a tool in two pieces (Fig. ooo) 
is used, one piece fitting in the other. The 
plug when in place butts against a thumb- 
screw, by which it is adjustcnl to any length. 
When this sui>port is put in, the cross 
string can be started in the> top side at a V- 
or W-shaped groove. Trace over and under 
each main string, but see that the right hole 
is worked when the gut comes out on the 
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other side, so as to drop in the channel or 
groove that is made to receive it. Pull 
on each string and wedge it by a smooth 
pointed awl in the hole where the gut 
is being held. Two awls are wanted, so as 
to keep one string tight while pulling on 
the other. When the cross strings are 
nearly done the support X X (Figs. 554 and 
555) should fall out, proving that the racquet 
is of about the same shape as it was before 
being worked. 

Whiting for Marking Tennis Lawns. — 
Well beat up the whiting with 5 per cent, 
boiled linseed oil and 5 per cent turpen- 
tine. An excellent way to prepare white- 
wash is as follows : Put | bushel of lime into 
a clean, watertight barrel. Pour boiling 
water on to it, covering it 5 in. deep. Stir 
till the lime is thoroughly slacked. Then 
add 2 lb. of sulphate of zinc dissolved 
in water, and 1 lb. of salt. 

Terra-cotta 

Cleaning Terra-cotta. — Make a strong 
solution of American potash ; mix it into a 
paste with clean sawdust, and in this cover 
up the figures for a night. Then wash them 
with cold water. To clean a large terra- 
cotta monument from a mass of colouring 
of old standing, first roughly scrape off 
moss wifh a bone scraper. Water, some 
sharp but not coarse sand, and a large, stiff 
paint brush worked with a circular motion 
will fetch off what remains and clean out 
the hollows. For other dirt and colouring, 
use American potash, of whi(4i make a strong 
lye. If possible, lay the monumejit on its 
back and cover it with sawdust .saturated 
with the lye. Leave it twelve hours and 
then wash. If the monument cannot be 
laid down, mix whiting with the lye, dab it 
over the surface, and wash off when dry. 
Repeat, if necessary. Obdurate stains can 
generally be removed with a poultice of 
mashed raw potato or with chloride of lime. 
This last should be used with caution. 
To remove iron stains, salts of lemon may 
• be necessary. 

Theatrical Paints {see Grease Paints) 
Thermit 

Thermit (invented by Dr. Hans Gold- 
schmidt, and patented in 1896 and 1899) 


is a mixture of finely pulverised aluminium 
and an oxide, as of iron. When this mix- 
ture is ignited by means of a small portion 
of magnesium, which, in turn, is ignited by a 
match, a tremendous chemical action is 
set up, the oxygen leaving the iron and 
uniting with the aluminium with an accona'- 
panying temperature that is about equal 
to that of the electric arc light. Thermit is 
composed of 5 parts powdered aluminium 
and 1 part oxide of iron, and as aluminium 
weighs about one-third as much as metallic 
iron, it will readily be seen that the materials 
must be taken by measure. The two in- 
gredients must be very intimately mixed 
together. The mixture is usually lighted by 
a little magnesium tape such as is used by 
jdiotographers for flashlight work. The 
aluminium powder is (»xpensivo, but the iron 
oxide is very cheap. In using this process, 
which makes possible many useful npairs, 
the mixture is applied through a funnel with 
a small opening at the bottom, which is 
covered by a plate of iron. The funnel is 
placed just over the article to be repaired 
or jointed. The mixture is placed in the 
funnel, and when all is ready, it is ignited. 
The intense heat caused by the chemical 
combination causes the iron to become 
white hot, and on removing the stopper, 
the white-hot molten iron runs into or 
round tlie work being treated. Of course, 
anyone wishing to experiment with thermit 
would do well to obtain the patented and 
already prepared material. Otherwise there 
would be every risk of non-success. In 
welding steel tubing with thermit, the clean- 
cut and squared eiuls of the pipes are 
brought togetlier firmly by clamps, and 
the part is enclosed in a sheet-iron casing, 
jacketed externally with moist sand, the 
latter being kept in place by a box. The 
thermit is prepared in a crucible and poured 
immediately into the mould. As soon as tlie 
welding temperature is reached, the screws 
are tightened one turn to obtain the neces- 
sary pressure for welding. The welding 
temperature is reached IJ min. after the melt 
is poured in, and, when cool, the tubing is 
removed and the collar of newly formed 
metal and slag surrounding the joint is 
knocked off by a hammer, a beautifully clean 
joint being left. It is stated that a 3-in. 
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pipe, 0*10 in. in thickness, can be welded with 
5 lb. of thermite, and that the chemical 
reaction of this material when ignited 
produces a temperature of about 0 , 000 "^ C. 
(5,472° F.). 

Thermometer 

Filling Thermometer Tube.—The follow- 
ing is the method adopted for excluding 
the air, filling with the mercury, and sealing 
the end of a thermometer tube. The com- 
mon mercurial thermometer consists of a 
glass tube of uniform bore, terminating 
in a hollow bulb. By holding the bulb 
over the flame of a spirit lamp, a consider- 
able portion of the air is expelled from the 
bulb and tube ; and, the open end of the tube 
being immersed in a cup of mercury, as 
the air within the tube and bulb condenses, 
the external atmospheric pressure drives 
a portion of mercury in to All the space. 
A paper funnel is next tied round the open 
end of the tube and filled with mercury. 
Then the mercury already in the bulb 
is boiled over a spirit lamp, with the result 
that the whole of the air remaining in the 
tube is soon cxjiclled and its place tak(‘n 
by mercurial vapour. The instrument being 
again allowed to cool, the mercurial vajiour 
is presently condensed, and its place sup- 
plied by mercury driven down the funnel. 
The process is continued till both bulb 
and tube are completely filled with mer- 
cury. Lastly, when the mercury has coole<l 
down nearly to the highest temperature 
intended to be measured by the instrument, 
the end of the tube, hitherto open, must 
be perfectly sealed by means of the blow- 
pipe. As the mercury afterwards con- 
tinues to cool, it will be considerably con- 
densed, and, sinking down, will leave a 
vacuum in the upper part of the tube. 

Graduating Thermometer. — The thermo- 
meter has now to be graduated. For this 
purpose it must first be immersed in melting 
snow. W^heii the inercury has sunk as 
low as it will go, a graduation must be 
marked opposite the extremity of the 
mercurial column for the freezing jmint. 
The thermometer is next immersed in 
the vapour of water, boiling under a given 
atmospheric pressure. When the mercury 
is again stationary, another graduation 
22 


m 

must be marked opposite the extremity 
of the mercurial column for the boiling 
point. The distance between these two 
graduations is then divided into a number 
of equal parts, and divisions of the same 
extent arc marked in both directions to the 
extremities of the tube. The instrument 
wdll then be completely graduated, and 

may be mounted as desired. 

Loss of Colour in Alcohol Thermometers. 

■ The loss of colour in alcohol thermo- 
meters is not ahvays due to fading, but 
may be caused by the colour settling to the 
bottom of the bulb. To stir it up well, 
the thermometer should be alternatelv 

plunged in an ice bath and in water heated 
to near the capacity of the thermometer, 
or to boiling point if the thermometer 
registers more than 212° F. or 100° C. This 
will cause the alcohol to flow rapidly u]) 

and downi in the tube, and, of course, 

stir uj) the sediment in the bulb and colour 
the alcohol again, tlius making it easily 
visible against the scal(‘. 

Separated Mercury. — To remedy a ther- 
mometer in which the rnercairy has separated, 
one method is to put the instrument in a 
long stocking, the bulb being towards 
the toe, and then, gri])])ing the stocking 
tightly at the tf)p, to whirl it round rapidly. 
The centrifugal action will drive the mer- 
cury to the l)ulb. 

Thermometer Degrees. In the Fahreii- 
heit (F.) thermometer, the freezing point 
of wat(‘r (actually thf^ temperature of 
melting ice) is indicated by tin; numlH^r 
52, and the boiling point by 212 ; in th(‘. 
Centigrade (C.) tln^rmometer thesis re- 
spective temperatures are indie.at(id by 0 
and 100, and in the Reaumur (R.) thermo- 
meter, by 0 and .SO, The Fahrenheit ther- 
mometer ow'os its system of numeratif)n 
to G. D. Fahrenheit, a German physicist 
living in Holland early in the eighteenth 
c(*ntury, and elected a Fellow of the Royal 
Society of London in 1 724 ; it is used 
])rincipally in Great Britain and Holland. 
The Oentigradfi thermometer, invenOid in 
1742 by Anders Gdsius, a Sw(;d(i, is the 
standard instrument for scientific investi- 
gations ; whilst the Reaumur thermo- 
meter, which is the invention of a French- 
man of that name contemporary with 
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Celsius, is used in Germany and Russia, 
but is being superseded. On the Continent, 
the Centigrade instrument, which is in 
popular use there, is known as the Celsius 
thermometer. To convert F. degrees to 

5 

C.; subtract 32 and multiply by g; for 


example, 


77° F. 


(77 


3 2) X 5 
9 


25° C. To convert F. degrees to R., sub- 

4 

tract 32 and multiply by ; for example, 


77° F. 


(77 - 32) X 4 
9 


= 20° R. To 
9 


convert C. degrees to F., multiply by 
and add 32 ; for example, 25° C. = 
^ -I- 32^ 770 F. To convert C. 

degrees to R., multiply by ^ ; for example, 


25° C. 


25 X 4 
5 


20° R. To convert R. 


degrees to F., multiply by ^ and add 32 5 

for example, 20° R. ™ 

77° F. To convert R. degrees to C., multi- 

5 20 X 5 

ply by ^ ; for example, 20° R. = — ^ -- 

25° C. 

Thermometer Scales.— The following par- 
ticulars relate to methods for treating 
scales which are used in the trade. For 
boxwood, take one part either of lamp- 
black or powdered charcoal and one part 
of tallow ; melt the tallow over a slow 
heat and well mix. To use, rub it well 
into the divisions and figures, and with rag 
rub off all waste black. For an ivory scale, 
to black-in use soft heel-ball, and then 
rub off vigorously with a rag till clean, 
and polish with whiting. For a metal scale, 
lirst pumice off lacquer, etc., and then heat 
the scale over gas, using common bottle 
wax for blacking-in. Clear off all un- 
necessary wax ■ with a smooth scraper, 
afid pumice off wdiat is left, finishing with 
fine emery paper and Jacquer. To resilver 
a brass scale, in a porcelain dish put one 
part of nitrate of silver (crystals) dis- 
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solved in fifteen to twenty parts of water ; 
then throw in two or three tablespoonsful 
of common salt, and let stand for about 
two hours. Strain off the water, and mix 
with three parts of salt and two parts 
cream of tartar. To use, rub the mixture 
on the scale with the palm of the hand till 
the metal is white (taking care not to put 
on too much), rinse in clean water, and 
brighten up with common whiting ; rinse 
again and dry in boxwood sawdust, and 
lacquer. For a better protective coat, 
instead of lacquer take one part methylated 
spirit, two parts of white hard varnish, 
shake and mix well, and put on wuth a 
clean white rag folded fourfold and used 
edgeways. Take care when heating the 
scale only just to steam off, or the wax 
will draw. 


Thimbles 

Silver thimbles are generally soft and thin, 
and in time the needles wear holes in the 
end. To repair thimbles worn in this way, 
the silver end can be replaced with an end 
of ivory. This may be carri(*d out as 
follows : Cut off the worn end by filing 
round the corner, levelling the top, and 
removing all burrs. Measure the outside 
diameter, and cut an ivory disc a little 
larger than this and about in. thick. 
Smooth one side of the disc, and lay the 
thimble on it small end down. Now, with 
a darning needle scribe the inside diameter 
of the thimble on the disc. Carefully check 
the edge of the disc down to the scribed 
line, leaving it just tight enough to press 
fairly firm into the end of the thimble. 
Those possessing a lathe will find no diffi- 
culty in this little job. Fig. 55() shows how 
the edge may be chocked. A piece of sheet 
iron A, in. by in., should be knocked 
over in. on one edge. This, with the 
disc B, is held between the finger and thumb 
and a smooth flat file c, with a safe edge, 
carefully used, gradually turning the disc 
round and keeping the safe edge against 
the metal guide. Cement the disc in with 
Seccotine, and, when dry, round over the 
top and polish- with wdiiting and w^ater. 
With a pen and ink mark dots in rows upon 
the end, and when dry push the thimble 
on a piece of wood shaped to fit the inside. 
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and fix it upright in a vice. Next get a 
small drill, fix it in a wood handle, and, 
by taking each dot as a guide, carefully 
rotate the drill between the fingers. Kce 2 > 
the drill very sharp, and take each depres- 
sion to the same depth. Polish off all burrs, 
and the job is finished. If a thimble is 
too small for the user, it may be enlarged 
by first cutting off the end and then ham- 
mering it lightly on a polished tapered 
mandrel held in the vice horizontally. The 
hammer should have a polished, slightly 
convex face, and should not weigh more 
than a few ounces. 

Tiles 

' Cleaning Floor Tiles. — If the liles are 
glazed, a rub with a dry or slightly damped 
flannel is all that is necessary. Unglazed 
floor tiles occasionally present a white scum 
on the surface, caused by the evaporation 
of the lime and cement used in the founda- 
tions. In cases where the tiles have been 
laid on new foundations, this scum may 
continue appearing for some months. The 
floor is not injured by this, however, and 
it may be easily removed. Floor tiling 
should be cleaned two or three times a week 
with soft soap dissolved in t(‘])id water 
and applied with a hand scrul)bing-1)rush. 
Paint spots or similar stains, and also 
cement marks, may be removed by pour- 
ing on them a small quantity of sul])huric 
acid diluted with an equal quantity of 
water, and allowing it to remain for a f(!W 
hours. It should then be washed olf, and, 
if necessary, again aj^plied till the stain 
has disappeared. For removing ink stains, 
use nitrous acid in place of sulphuric acid. 
Particular care should be taken when using 
these acids, as they will burn both hands 
and clothes. A ])iece of old flannel may 
be used for washing the acid from tin* 
tiling. For cleaning tiles generally, good 
results are obtained with hydrocliloric; 
acid (spirit of salt) diluted with water 
(the requisite strength may be found by 
trial), well scrubbing the tiles with an 
old stump brush until clean. If this does 
not remove the whiteness, and there is 
much grout left on the tiles, try rubbing 
with a piece of York gritstone and fine sand 
and water. 


Cutting Tiles. — To cut a tile into two 
2 )ieces a chisel is needed, and the tile, which 
must be flat, is laid on a soft wood board 
and cut very carefully. To reduce the 
size of a tile, or to take an irregular-shaped 
iheee out of it, break or jhuch off pieces 
with a pair of carpenter’s jhneers about 
7 in. lor.g. The edges can be rubbed down 
on a stone if reipiired to be very neat. 
For cutting a ridge tile, mark the, place 
at which the tile is recpiired to he cut, 
notch round the outside and the two lower 
edges with a hard sharp chisel, tlnm taj) 
round the inside with a hammer (qqiosite 
the notch and the tile will come in two. 
Thill tiles may be embedded on sand while 
being nolehed. When tlune is a, difliculty 
in cutting the hard outer skin of the tile, 



Fig. 556. — Repairing Silver Thimble. 

tin* corner of the ehis(‘l or a point may ])e, 
used, (ut tings of under 2 in. should l)(‘, 
avoided, as there is a liability of hn'aking 
the tile ; to avoid thes(‘, three or mon^ tiles 
may lie cut as recjiiired to fill in tin* spaci*. 
Slate ridg(*s may lx; emt, with a, joinc'r’s 
ordinary tenon saw. 

Fitting Tiles over Hearthstone. — ( I ) Tilc‘S 
may be laid on i\n (‘.visting heartlistone 
with .satisfaetoty results, hut before laying 
the tih\s a kerb niust be formed along the 
hearth margin, (romposed of stone, marble, 
or iron, which should he permanently 
fixe<l. ’fhe tiles themselves must Ixi fitted 
in position close up to tin; kerb and grate, 
and bedd(‘d in Portland eenumt, i part, and 
washed sand, 2 parts. The superfluous 
cement must be elcamid from the face 
of the files immediately after laying, for 
if allowed to get dry it is difficult to re- 
move. (2) In a case where an iron kerb, 
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or a fender without a bottom, is to be 
used, first place the kerb on the hearth 
in the position it is to occupy, and mark 
with chalk or pencil round the inside edge 
of the kerb and the outside of the jambs 
and grate, including the space for the ashpan. 
If it is a bedroom grate, take this right 
out, and remove the kerb. Now arrange 
the tiles to suit the marks made, remem- 
bering that the grate is to stand on the tiles, 
so keep them beyond the marks at the 
back. If the hearth at the back of the 
grate is hollow in places, brush out all 
dirt, wet well, and float in plaster-of-Paris, 
striking off level with a stick. When the 
plaster is* set, relay the tiles and replace 
the grate. After laying the remainder 
of the tiles to the marks in front, screw a 
narrow strip of wood on each side and along 




Fig. 667. — Iron Tray to receive Hearth Tiles. 


the front of the tiles, making three sides 
of a frame and holding all tight. The kerb 
can then be laid down or lifted as required 
for cleaning, and the tiles can be lifted on 
removal day without any trouble. The 
narrow tiles, 0 in. by 2 in., are easily cut 
when necessary by notching them with 
the edge of a coarse half-round file straight 
across tlie back of the tile, and then snap- 
ping them with the two hands, just as one 
would break a piece of glass that has been 
marked with a diamond. It will be seen that 
by the above method no cement is re- 
quired to bed the tiles in. (3) Procure a 
piece of sheet-iron, which should measure 
in. more all round than the area to be 
covered by the tiles, and form it into a 
tray by cutting the corners as shown in 
rig. 557 and turning up f in. of the edge 
all round. The tiles are then fitted tight 
in the tray, and the tray, with tlie tiles 
in position, simply laid on the hearth- 


stone. They can thus be easily removed 
at will. 

Fixing Tiles in Hearth. — In laying the 
tiles, the hearth is first formed and floated 
true with a composition of 1 part of Port- 
land cement to 2 parts of washed sharp 
sand. The surface of this is made J in. 
lower than the finished hearth is to be. 
This is done the day before the tiles arc 
laid, so as to allow the cement time to set 
hard. Previous to laying the tiles, soak 
them in water for an hour, and well wet 
the surface of the prepared cement hearth 
before placing the tiles down. The tiles 
are laid with neat Portland cement. 

Fixing Tiles to Iron. — If the iron surface 
is any part of a kitchen range, or other 
hot apparatus, the tiles cannot be made 
to adhere vsatisfactorily whatever cement 
is used, and the only good means of fixing 
them is to drill and tap holes in the plate 
to receive screws at the corners of the tiles. 
Suitable screws with washers can bo readily 
obtained. The screw does not go through 
the tiles, but comes outside the extreme 
angle, so that one screw and washer will 
cover and secure a corner of four tiles where 
they meet. If the iron surface is always 
cold, then probably red- and wdiite-lead will 
prove as good as anything. Mix moist 
white-lead and dry red-lead to the con- 
sistency of very soft putty. Thin a small 
portion with boiled oil to paint consistency, 
and with it paint the surface of the iron 
and the backs of the tiles. Now spread 
a thin layer of the lead putty on the back 
of a tile, and press it firmly on to the iron 
surface ; the tile will adhere at once. The 
work will dry and set hard in a few days 
Fixing Tiles to Mantelpiece. — If the tile? 
are to be fixed on the masonry direct, allo^\ 
them to soak in a bucket of water and 
wash off every trace of cement that if 
now on. AVell damp the masonry and 
lay on it a bed of Portland cement to whict 
• a small portion of shar}) sand has been added 
or, instead of this mixture, use plaster-of 
Paris. Lay the bed for one tile only at i 
time, or the cement may set too quickly 
Fit the pieces carefully together in tliei] 
beds and afterwards point between the tilei 
and in the cracks with fine plaster. Whei 
this is dry, to disguise the cracks, toucl 
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with oil colour ; a line of black paint J in. 
wide between the tiles will also improve 
the appearance. If the tiles are to be 
fixed on woodwork, provide a piece of slate 
as a back, and on that proceed as before. 

Fixing Tiles in Range Openings. — The 
only really satisfactory method of fixing 
tiles in range openings is to nip a little 
piece off the corners of the tiles, and then, 
as they are put up, cement in a brass-headed 
nail (with split or bent shank) where the 
corners of four tiles come together. Ordi- 
nary cement is now used, the backing 
being well made and wetted, and the tiles 
soaked in the usual way. Plain iron covings 
with the tiles secured by corner screws 
ofier the only really successful way of tiling 
round range openings. In every case there 
slmuld be a 7-in. or 8-in. iron skirting 
round the hot plate to prevent the tiles 
being struck by saucepans, etc. 

Fixing Tiles to Shop Walls. — Bc^foro the 
tiles can be fixed it will be necessary to 
chop or otherwise rough the old jfiaster to 
form a key for the new material. Port- 
land cement should be used to fix the tiles. 
First wet the wall, then put on a coat of 
cement about J in. thick and, say, a few 
yards square, and level it. When the cement 
is set, but not dry, the tiles can be fixed. 
For some time previous to fixing, the tiles 
should be soaked in water, otherwise they 
will not adhere. While the tile is quite 
moist, spread a little cement over the back 
and bed the tile on the wall. Proceed to do 
this until the newly cemented part is covered. 
Then proceed to (^(mient another section of 
the wall, iind get it ready, as before, to 
receive the tiles. What has to be aimed at is 
to have every surface moist, yet not so wet 
as to give trouble by its softness, ft is 
of little use fixing up tiles if they, or the 
surfaces they go on, are dry. 

Fixing Tiles Round Sink. — Before fixing 
the tiles the wall must be made approxi- 
mately level, either by bringing the face 
forw'ard by additional plastering, or setting 
the pipes farther back. White glazed tiles 
are usually employed, about f in. thick, 
and before use they must be well soaked 
in water to stop suction. Having the old 
wall or new plastering roughened to form 
a key, lay over it a thin coating of Keene’s 


cement, and upon this bed the tiles, keeping 
the joint-lines straight and the face of the 
tiling level by means of a straightedge. 
It is usual to fix a wood beading round 
the edges of the tiling, but, if preferred, 
the cement may bo splayed oil instead. 

Fixing Tiles to Wooden Table Top. — 
An elastic cement will be required on 
account of the shrinkage and expansion 
of the wood. Try Prout’s elastic glue 
or Ellis’s liquid fish glue. The following 
has also been recommended : To 4 parts 
of good glue, prepared in the usual way 
for carpenter’s use, add, and boil in, 1 
I)art of Venice turpentine. 



Fig. 668. Fig. 669. 

Figs. 668 and 669. — Screwing Tiles to Wood 
Back. 


Fixing Tiles in Washstand Back. -- Unless 
tlie baek frame is iron, and rigid, the tiles 
cannot be (Munenfed in with any great 
degree of success. White-lead or glaziers’ 
putty, made into a rather pasty couditioii 
with boiled linseed oil, must be. used. The 
background will first liavii to be thickly 
]>aintcd and the tiles Ijeddcd on while tin; 
paint is sticky* A good time must be 
allowed fi>r drying. The best nndhod of 
fixing tiles on a wood back is to use round- 
headed screws at the corners as illustrated 
by Figs. 558 ami 55fi. 

Fixing Tiles to Washstand Top. — The 
top of the washstand should have the 
margin fixed sf) that the tiles are exactly 
the size to fit in, between the margin, and 
the sinking the exact thickness of the tiles. 
The tiles are then laid in, and the joints 
filled in with plaster-of-Paris in liquid 
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form. No other fixing is necessary for 
horizontal surfaces. Plaster-of-Paris is 
generally used, but Portland cement resists 
the action of the water much better. If the 
dark appearance of the cement is objected 
to; the joints can be raked out to a depth 
of a])out J in. and then pointed with plaster- 
of-Paris. But this material soon presents 
a dirty appearance. 

Fixing Tiles to Wood Floor. — If the tiles 
are to be laid on a boarded floor, probably a 
mastic, composed of pitch 1 part, Stockholm 
tar 2 parts, and chalk lime J part, will be 
most suitable ; this mixture will have a 
certain amount of elasticity that will allow 
for the yielding of the floor. But if the 
base is a solid block floor, use a bedding 
of ordinary lime cement ; the files in this 
case should be wetted when laid. Whether 
a wooden floor so covered will succumb to 
dry rot is a moot point. It ])robably will. 

Removing Cement from Floor Tiles.-- - 
To remove cement from floor (unglazed) 
tiles it will be necessary to scrape and 
rub them. The cement is in the pores of the 
tiles, and it is well known that glazed tiles 
which have been laid are diflicult to use 
again if taken up, owing to the impossi- 
bility of getting the cement off their backs, 
linglazed tiles can be brightened by the 
use of paraflin, and the smt'.ll goes oil in 
about two hours. The paraiUn need only 
be applied sparingly about once a month. 
Animal or vegetable oils are too thick, 
and ineJined to dry as a film on the surface, 
whereas paraffin soaks in. There is no 
means of removing cement that has soaked 
into the pores of the tile ; anything that 
would dissolve or eat out the cement would 
injure the tile. 

Removing Cement from Hearth Tiles. — 

Spirit of salt has been recommended, 
but it is of little aid, and no solution seems 
to have much eflect. The best way is to 
lay the tile on a solid bed and then, with 
a sharp, thin steel chisel and a light hammer, 
chij) off the cement. Great care must be 
exercised, or the tiles will be broken. A 
method that has been recommended is to 
rub the tiles on a flagstone with sharp sand 
and water. 

Removing Tiles from Tiled Hearth. — 
The only safe method of removing tiles 


from a tiled hearth without damaging them 
is to take away the margin at the end 
of the row and insert a steel chisel under 
the tile. When one row of tiles has been 
removed the remainder easily follow. If 
for some cause the margin cannot be re- 
moved, or if a marble kerb that must not 
be disturbed surrounds the hearth, one 
of the tiles must be liroken in order that 
the chisel may be driven underneath. Com- 
mence from, the outer row. The following 
has been highly recommended : Use a 
cutting chisel drawn out thin and inserted 
in the cement between the tiles and the 
hearthstone. Strike it gently with a hammer 
till the tiles arc loose, commencing at one 
corner, and taking in order the tiles that 
have two sides fiee. If they are very hard 
to move, a narrow chisel might be inserted in 
the joints ; but it must not come up to the 
top of the tiles, or it may break a piece 
out. Great care must lie taken. 

Tin 

Tin (symbol Sn, and atomic weight 118) 
has a specific gravity of about 7 -‘3 and a 
molting point of U2^ E. (227-7° C.). Whilst 
being more U'nacious and ductile than lead, 
it is loss so than zinc, as regards both of 
these qualities ; and though more malleable 
than alnmininm, it is loss so than cojiper. 
A cubic foot of tin weighs nearly 450 lb. 
Tin has nearly the lustrous whiteness of 
silver, is highly malleable, harder than lead, 
but is not very tenacious. It oxidises only 
on being heated, when it forms stannic 
oxide. Tin can be dissolved by many 
acids, and easily alloys with most metals. 
The tin known to the mctal-platc worker 
is not solid tin, but steel plate thinly coated 
with tin. Many of the more important 
alloys have tin as their j^rincipal con- 
stituent ; some of these alloys arc solders. 
Tin occurs in the form of sulphuret and 
oxide, but more generally in the form of 
ore, known as tin-stone. This is smelted 
either in blast or reverberatory furnaces. 
Grain tin is made by allowing the molten 
metal to fall from a height on to a hard, 
cold surface. To produce what is known 
as “ common ” tin, the metal as smelted 
passes at once to the moulds. “ Refined ’’ 
tin is the result of using better ores and 



HANDYMAN’S ENQUIRE WITHIN 


511 


lengthening the poling process (stirring 
with a pole of green wood). The purest 
metal in the mould is the upper portion ; 
the middle portion is the “ common,” 
and the bottom portion is too impure for 
use at all, and requires another fusing 
and poling. The ingots are known as 
“ block ” tin. 

Blacking Tin Plates. — Cleanse the plates 
or other articles from all grease and oil^ 
and then immerse in a bath composed of 
butter of antimony 1 part, chloride of copper 
2 parts, and water 32 parts. When the 
desired colour has becJi obtained, wash and 
dry the plates or articles, and then apply 
a coat of colourless lacquer such as Zapon. 
Another method is to cover th(‘. articles with 
black “ Opaline,” which gives a <‘olonr 
coating that is lustrous and waterproof, 
is readily ajqdied, and beconu's quite hard 
if exposed for a short time to a gentle 
heat. 

Casting Tin. — When only a few small tin 
castings, say three or four, are want(‘d, a 
good plan is to make a mould from Parian 
cement, using the article, as ])a.ttern and 
casting the others in this mould. First 
make a small wooden frame sufliciently 
large to allow a margin of in. at each 
side of the pattern and on the top and 
bottom. Tliis frame must be well greased 
on the inside to allow the mould to leave 
freely. J’lace the frame on a piece of 
glass, and, after making a cream of Parian 
cement and water (well beaten up to remove 
air bubbles), pour the cream in the mould 
frame on glass to a depth of 1 J in. and allow 
it to get cold. See that the pattern is also 
well greased, and then place it in the centre 
of the frame, running in more cream till th(‘ 
pattern is exactly half covered. Alh'w this 
to dry well, and, after trimming out a cou})le 
of check ways so that the mould halves 
fit well together, rub the dry surface with 
grease, preferably vaseline, and (rover the 
latter with a further cpiantity of cream 
till a thickness of IJ in. is made, over the 
top of the pattern. Allow this to get 
thoroughly dry, when the plaster mould 
will leave the wooden frame, and should also 
part easily at the middle. The pattern can 
be removed, and the gates next put in 
with a rough file. The mould must be 


absolutely dry before use or it will un- 
doubtedly crack. The two halves can 
be put together and held in phu’e by a small 
wooden cramp, when the molten tin may 
be poured. If a large number of castings 
are to be made, it would be well to luiA’i' a.n 
iron mould prepared by any local iron- 
founder. 

Frosting Tin. -A frost ( h 1 or crystallised 
effect on tin or tin-plate, ri'sembling wateivd 
or moire silk, is nanmd moire metalli(pu', 
and can be produccnl by lu'ating the metal 
on a. hot ])iece of iron until a drop of water 
will lizz on its surface. The part to be orna- 
ment'd must then be waslu'd with a mixture 
of I parts wat(*r, 1 part nitric acid, and I j)a.rt 
hydrochloric acid. Iliiise tin* plate in water 
to ch'ar it of acid, dry in hot- boxwood saw- 
dust. again make it hot, and hnapier with 
transparent lactpier if the colour of tin 
is to ])e ])reserved, or with lac.cpier tinti'd 
with annatto or souk* aniline yc'llow dyc' 
if the colour of bra.ss is desir(‘d. N(‘xt stove' 
th(* arti(‘.le to harden the lacepu'r, and thus 
comph'te tlu' ])roc(‘ss. Tlu' (h'sign will vary 
with th(‘ heat of tlu^ tin-pla.t(‘ at tlu*. time 
when the acid is ap])licd. Parts to be h*ft 
])la.in should b('. oiitliru'd with blackh‘ad 
pencil and coaP'd wdth (*.oj)al varnish ])efore 
putting on the' acid mixture. The va,rnish 
may ]>e dissolva'd oif with wuirm s})irit of 
wine after th(‘. acid has dom^ its work. 

Gold Colouring on Tin. Tin (^aii b(* givc'u 
a gold c(dour by Jiieans of laiapu'r, which 
can be made in almost any colour by using 
a])])ro})riate stains. A ])ale gold kuapier 
is made by dissolviiig 5 oz. of orang('. shellac- 
andjoz. of gamboge in \ gal. of med.hylati'd 
spirit ; for a deep gold la,(apuu-, dissolve', 
5 e)Z. of or.ingci shellac., 2 oz. of turmeude, 
2 oz. of gainbe>ge;, anel | oz. of elrage)n’s 
bloeiel \n 3 j)t. of methylateel S]>irit. When 
applying tlie*. golel lacepif'r t he^ tin-plate 
she)ul(l be thon)Ughly cle^aue'd with se)ft 
soap and hot wate*r, drieul in sawelust, 
Imated on an iron })la,te*. until the* hand eain 
just b(*ar the^ he‘at., and the lacquer appli(*d 
with a long-haire'd camel-hair brush in Jong, 
straight sweM'ps, so that the etoating may be 
even and free*, from streaks. 

Phosphor Tin. -fn making ])he)splmr tin, 
use an iron gas barrel, about 2 ft. long and 
1 in. internal diameteu: ; it must be pro- 
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vided with a screw cap at one end, the other 
being open. The sticks of phosphorus 
may be removed from the bottle, dried 
very carefully by gentle pressure between 
blotting-paper, introduced into the tube by 
tongs, and then a plug of tin inserted. 
When the tin in the crucible is melted it 
may be stirred for a few minutes with the 
iron rod ; the tin plug will melt out and 
liberate the phosphorus into the molten 
metal. The phosphorus must not on any 
account be handled. Phosphor tin con- 
tains less than 1 per cent, of phosphorus, 
usually about ^ per cent., but more than 
this must be taken because some of it will 
burn off ; keep the surface of the tin covered 
with a little borax. 

Polishing Tinware. — First scour the sur- 
face of the tin with a greased rag mop 
attached to the nose of the shaft of a polish- 
ing lathe, then clean bright with a dry mop 
dusted over with Sheffield lime. The lathe 
should be run just fast enough to cause the 
linen mop to stand out stiA ; the tinned 
surface will then undergo no deterioration. 
If a polishing lathe is not available, make 
a thin paste from the finest flour emery 
and paraffin, and, using a pad of ordinary 
house flannel, scour the metal clean ; then 
dust over with whiting, and clean up bright 
with an ordinary duster. If the articles 
are not required very bright, they may 
be dusted over with whiting, and then 
cleaned as above, the preliminary scouring 
being omitted. 

Recovering Tin from Tin Scrap. — The 
usual method of recovering the tin from 
tin scrap and from old tin articles which have 
soldered joints is to heat the articles to a 
temperature well above the melting point 
of tin, and to continue the heating until the 
metal is nearly all drained off the iron. 
This may be effected on a small scale as 
follows : — Arrange an iron pan to catch the 
tin, and on top of the pan place a number 
of cross-bars to support the cuttings ; 
round the sides of the pan erect a loose 
brick structure ’ large enough to hold any 
convenient combustibles, the tin cuttings, 
etc. Now place a layer of wood on the 
grating over the pan, and fill up the brick 
enclosure with the cuttings intermingled 
with wood and other combustibles. Fire 


the wood at the bottom, and, as the mass 
settles down, add more fuel and cuttings 
as needed. The tin found in the pan is 
usually remelted with a proportion of lead 
to form ordinary solder. To free the tin 
from dirt and other impurities, after re- 
melting, throw into the molten metal 
some sal-ammoniac, and well stir. Then 
allow the metal to stand tranquil for a 
short time, skim the dross from the sur- 
face, and add lead in suitable proportion 
to form solder. (For the correct propor- 
tions, see Soldering.) 

Sheet Tin {see Tin-plate). 

Tinning: 

Boiling White. — By tinning, or “ boil- 
ing white,” a thin coating of tin may be 
applied to small articles made of brass and 
copper. Ordinary pins are sometimes 
treated in this way as a final preparation, 
thus giving them their brightness. In cir- 
cumstances when the colour of brass hinges 
or nails would not match the object for 
which they were intended, this method 
of tinning would render them fit for their 
purpose and save purchasing things made 
of a white metal. Similarly, small parts 
of artificial baits used for sea- or fresh- 
water fishing can be easily tinned ; this 
makes them shine in the water, and renders 
them more conspicuous to the fish. Tackle- 
makers and others may therefore make 
brass swivels and other oddments of tackle 
a})])car like silver and permanently bright. 
The method is extremely simple : a piece 
of block tin, weighing about J lb., must 
be obtained from an ironmonger. Melt this 
in an iron ladle, and whilst liquid pour the 
metal into a bucket about half full of cold 
water. In pouring the molten tin, the 
ladle should be held at some height above 
the water, and it is desirable to stand on a 
chair. If not poured into water, the tin 
would be spilt. The tin, immediately it 
touches the cold water, forms “ grain ” tin, 
spreading and assuming a flaky consistency. 
Having drained off the water from the 
bucket or pan, a box (without a cover) must 
be made of perforated zinc to contain the 
tin. A piece about 1 ft. square will make 
a box large enough for small articles, for 
which boiling white is specially convenient ; 
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but there is no reason why it should not* be 
practised quite satisfactorily on a larger 
scale. Having marked out the size 
of the box, cut out the square juece at 
each corner with snips or strong scissors, 
and when the sides are turned up all round, 
which is easily done with a mallet or hammer 
over an iron stake, the edges will meet. 
To keep the four corners of the box togetlnu*, 
small pieces of fine copper wire should be 
inserted through the holes in the zinc and 
twisted tightly with the fingers. Having 
made the box, which need only be a rougli 
affair, put about half the grain tin into it. 
Then place upon this the small brass articles, 
and on the top of them the remainder of 
the till, so as to cover tlnnn. For ease of 
examination, it is better, if possible, to 
string or attach the articles to a piece of 
copper wire, the two ends of which are 
left projecting from the top of th(‘ box. 
The brass should be chemically clean, as 
it will take the tin more readily, and, if 
lacquered, the laccpier should lie removed 
by boiling in caustic potash. Before < in- 
ning, the articles will be further improved 
by holding them in dipping acid for about 
a second, then immersing immediat^dy 
in clean cold water. If this is not very 
rapidly performed the metal will turn lilack. 
When the things have been prejiarcd and 
placed ill the zinc box amongst the grain 
tin, the whole is boiled in a saucepan nearly 
full of water ; a saucepan enamelled inside*, is 
to be preferred. Whilst the water is boiling 
some cream of tartar should be liberally 
sprinkled on the top of the tin. d’he process 
of boiling will occupy nearly half an hour, 
and if the water in the saucepan beconu's 
insuflicient, more should be add(*(l. The 
boiling (!an be done over an ordinary fire, 
but a gas burner is handier in a worksho]). 
By examining the articles it is easy to ascer- 
tain when they have received suflici(*nt 
coatings of tin, as then they will ajipear 
of a uniform dull grey colour. If not, the 
boiling must be continued for another 
five or ten minutes until tlui bravss is no 
longer visible. Then take them out, rinse 
in ‘clean water, and dry with a cloth. A 
rub uj) with washleather will quickly 
render them brilliant, and they will look 
as if they had been nickel-plated. Tlio 
22 * 


grain tin should not be thrown away, as it 
can be used again and again. As this is 
a rather lengthy process, it is a good ])lan 
to boil as many articles as possible at the 
same time. 

Tinning Brass by Immersion. The boil- 
ing white ” process has alreatly b(*en noted. 
Other immersion processes are: (1) Im- 
merse the brass in a. saturatt'd solution of tin 
made by boiling peroxide of fin with a strong 
aqueous caustic- potash solution. (2) Rosi*- 
leur’s method is to immerse the brass, sup- 
ported on a perforated zinc tray, in a solu- 
tion of 1 part of chloride of tin in crystals, 
and G parts of pyrophospha.t(' of sodium in 
.‘U)0 parts of distilled water. Wh(‘n tin* 
brass is immersed boil the solution, which 
should be occasionally stirred. Tin* brass 
should also bi* slightly movt'd during tin* 
immersion. Hia-ape tin* perforated trays 
after each operation so as to ensure per- 
fect contact in tin* n(*\t. 

Tinning Butchers' Hooks. Butchers’ 
hooks an* coated with tin by imm<‘rsion in 
the molten metal. Th(*y jin* pickled n 
hydrochloric- acid until the whoh* of tln^ 
black scale is dissolv(*d from the iron, tlu'n 
rinsed in water, and a.ft(*rwar(ls dipfX'd 
in chloride of zinc, (killed spirit). Tin* 
hooks should ne.xt. bt*- immerstul in a plum- 
ber’s pot containing molten tin, tin*. su])er- 
fluous tin being wi])ed otT witli a ])a(l of 
tow or wadding, ff the tin fails to a,(lhere 
on any part of the hook, again imm(*rse 
it in the imital, withdra,w it, and, while, tin* 
tin is flowing on it, rub the, uncov(*red part 
with a lump of sal-ammoniac; ; again im- 
merse the hook, and wifn; oil ch‘a.n as stated 
above. 

Tinning Copper, ff tin; copp(*r is to be 
tinned on oin* side only, first snn‘ar with 
salt and water the side, that touches tin* 
fire ; tln‘.n, with a pad of tow on which kilh‘d 
spirit has l)e(’n sprird<led, wash tin* oth(*r 
side of the metal; also .sprinkle- a littl* 
powdered sal-ammoniac ov(‘r the surface. 
Place the sheet over tin; tire, and wh(;n the 
metal is hot enough rub on it the (;nd of a 
strip of the punjst tin until a small portion 
of the tin melts; th(;n with a pad of tow 
or wadding, on which sal-ammoniac has 
been sprinkled, rub the molt(*n tin quickly 
over the entire surface of the hot copper. 
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Now, with a pad of wadding saturated with 
oil, wipe off smooth all the superfluous 
molten tin from the copper surface. If the 
copper is to be tinned on both sides, an 
iron bath of semicircular section, built up 
over a fire grate, should be used. Having 
melted a .sufficient quantity of tin in the 
bath, prepare the copper for tinning with 
killed spirit and sal-ammoniac as above ; 
pass the copper through the molten metal, 
and as it is withdrawn quickly wipe the 
superfluous tin from both surfaces with a 
pad of oily wadding. Plunge the tinned 
metal in cold water, and scour up bright 
with flannel and a thin paste, formed by 
mixing together flour emery and oil. Clean 
this off, and rub the tin bright with clean 
cloths. If the tinning is to look as bright 
as tinned iron plates, try the process adopted 
for tinning plates. The latter, after the 
removal of the surplus tin, are immersed in 
tallow heated to a little above the melting 
point of tin ; the tin on the surface then 
melts again and flows evenly all over the 
work. 

Tinning Copper Bit. — A copper soldering bit 
must be kept well tinned or it will not work 
properly. To re- tin a copper bit, heat the 
copper as though for soldering, file the parts 
to be tinned, put some resin on a soft brick, 
and rub the filed parts on the brick and in 
the resin, which the heat of the copper 
will melt. While rubbing the copper on the 
bit, press a piece of “ fine ” or “ half-and- 
half ” solder on the part to be tinned, and a 
film of solder will adhere to the copper. 
The surplus resin will adhere to the brick, 
and the surplus solder will remain on the 
resin. To re-tin the bit when necessary, 
again file the copper and rub it on the brick. 
The resin and solder already there will suffice 
for several operations, and more resin and 
solder can be added as required. Tinning 
the copper in this way is best effected 
when it is barely hot enough to melt the 
solder. If it is too hot, the filed parts tar- 
nish or oxidise before the resin and solder 
can be applied. Or the filed copper can be 
rubbed on a block of sal-ammoniac and the 
solder applied; or it may be dipped in “killed” 
spirit of salt and applied to the solder. 
In these two ways the copper is eaten away 
very quickly by the sal-ammoniac or the 


spirit. Resin is the best flux to use. This 
matter is also referred to under the main 
heading “Soldering.” 

Tinning Copper Stewpans and Cooking 
Utensils. — The object of tinning copper stew- 
pans is to prevent chemical action on the 
copper, which may be injurious to health. 
It also gives a much better appearance to 
copper cooking utensils, besides facilitating 
their being kept clean. To ensure success 
in re-tinning, the article must be perfectly 
free from grease or dirt — in fact, it must be 
chemically clean. For this purpose, first 
burn off all grease and dirt over a forge 
fire or with a blowpipe until the article is 
heated to a dull red colour, being particular 
where the handles are riveted on. Now wipe 
out the inside with a small pad of tow, 
and set down to cool, and when cold, thor- 
oughly scour the inside with wet rough 
sand or powdered coke until it becomes 
clean and bright. If the dirt has eaten into 
the metal, or if the surface is very black, 
wash it with raw spirit of salt (hydro- 
chloric acid), using a piece of tow tied to 
the end of a short stick. Rinse with cold 
water, and then scour bright. When per- 
fectly bright, wash the article well with 
cold water, taking care that no grit or sand 
remains inside, and then dust the inside 
with powdered sal-ammoniac. The outside 
must be prepared by coating it with a mix- 
ture of salt and whiting, which should be 
of the consistency of cream ; this prevents 
any tin adhering to the outside. If the 
top of the outside requires to be tinned 
to the depth of about 1 in., as is the case 
with all new stewpans, it should be thor- 
oughly cleaned as before explained. A 
band of tin 1 in. deep should be tightly held 
round the top of the stewpan, while the 
mixture of salt and whiting is rubbed over 
the stewpan below the band. Now remove 
the band, and dust the bright surface of the 
stewpan, formerly covered with the tin band, 
with sal-ammoniac. A rubber, by which 
the molten tin is manipulated over the 
copper surface, is made as follows : Coil the 
end of a piece of J-in. wire, about 18 in. 
long; until it is about 2 in. in diameter, 
tin the coil by soaking it in raw spirit 
of salt for some time, and then dipping 
it in a saturated solution of sal-ammoniac 



HANDYMAN’S ENQUIRE WITHIN 515 


and killed spirit (chloride of zinc), and 
vigorously rubbing on block tin or tinman’s 
solder. Place the stewpan over a forge 
fire, arid in it drop a small quantity of pure 
block tin about the size of a pigeon’s egg. 
The tin will soon melt, after which it must 
be rubbed over the copper with the rubber 
until the surface of the copper alloys 
with the tin. Any difficulty in getting 
this result may be overcome by repeatedly 
and alternately dusting with powdered 
sal-ammoniac and vigorously rubbing over 
the tin with the rubber. The top of the 
outside of the stewpan may be easily tinned 
with a soldering bit, the solution of sal- 
ammoniac and chloride of zinc being used 
instead of the powdered sal-ammoniac. 
Care should be taken that the article is 
not allowed to get too hot. The maximum 
heat is obtained when the molten tin can 
be rinsed round the inside of the article. 
The molten tin is then quickly emptied 
out into another pan, if more than one 
is to be tinned, and the pan quickly wiped 
out with a j)ad of clean tow, which will 
remove any superfluous tin, after which 
it must be suddenly plunged into a vessel 
of cold clean water, and then dried by 
rubbing with clean hot sawdust. Wlien 
pouring molten tin from one pan into 
another, great care should be taken in 
seeing that the pan into which it is to be 
poured is perfectly dry and warm, other- 
wise the possibility of the tin flying will 
make the operation highly dangerous. If 
a stewpan, ladle, spoon, or strainer re- 
quires to be tinned all over inside and out, 
it should be thoroughly cleaned, and the 
inside and outside should then be treated 
with saturated solution of sal-ammoniac 
and killed spjrit of salt, and next dusted 
over with powdered sal-ammoniac. A vessel 
containing molten tin should now be in 
readiness, into which the article should be 
carefully plunged and washed. The article 
is then wiped with tow, plunged in cold 
clean water, dried with hot sawdust, and 
polished with whiting. 

Tinning Dish Covers. — The process of re- 
tinning dish covers is described below. 
First thoroughly clean the parts where 
the tin has worn off by scouring with wet 
sand. Now immerse the cover in hydro- 


chloric acid for a short time, rinse the raw 
acid off in clean water, and then pickle in 
killed spirit. With a gas blowpi])e flame 
gently heat the cover from the inside until 
the melting point of tin is reached, then rub 
a strip of molten tin over the untinned parts 
of the cover until they are coated, and 
then work the molten tin over the whole 
of the surface with a pad of wadding upon 
which some powdered sal-ammoniac has 
been sprinkled. This part of the pro(’ess 
should be performed as quickly as possible, 
the superfluous tin being wiped smoothly 
down towards the edge of the (;over, and 
then from there wiped off quite clean. 
The cover, after cooling, should be scoured 
with oil and fine ornery powder and polished 
with whiting. Much better results can be 
obtained by immersing th<i cover in molt(‘n 
tin after puhliiig, allowing the tin to drain 
down to the edge, and then wiping off the 
spare metal from there. 

Tinning Iron Articles. The articles 
should be pickled in warm sulphuric acid 
or hydrochloric aci<l until all scale is n*- 
moved, and then rinsed in clean wat(*r. 
Should there still be any little black spots 
showing on the metal, they must he re- 
moved by further puicling, or l)y scrubbing 
them with a hard brush aiid a little line sand 
until the iron presents a clean grey uniform 
surface. The articles an*, then immersed 
in chloride of zinc, and on removal from this 
are dusted over with sal-ammoniac. They 
are now ready for immersion in the molten ‘ 
tin. If the articles are r(*quired to be 
liighly polished, the surplus tin should not 
be wiped oil, but should drain off alone. 
A brilliant polish is then given by working 
over the tinned surface witii a rag moj) 
attached to a polishing lalluj, the mop being 
dusted over witli jmlishing lime. 

Tinning Lead. Pipes. The. tinning of lead 
pipes is of es])ecial im])ortance when the 
pipes are to hold water. For tinrnng cast 
lead pipes, the tin is sometimes poured 
into them while they are still Jiot, and dis- 
tributed over the suiLkm; by rubbiiig with 
tow rolled in colo])hony (resin) or mf)istenod 
in turpentine. 'J'hc outside of the pipe is 
similarly treated. Sometimes tlie hot pipes 
are coated over with resin inside and out, 
and then put through a tin bath. A more 



516 


HANDYMAN^S ENQUIRE WITHIN 


modern method is as follows : Within an 
iron cylinder, into the bottom of which is 
fitted the piston of a hydraulic press, is 
cast a leaden cylinder. The iron core is 
removed, and replaced by one of less dia- 
meter, and molten pure tin poured into the 
frt>c space. Over the top of the iron cylin- 
der is fastened a plate with a circular 
opening, which fixes the outer diameter 
of the pipe, while the iron core fixes the 
inner diameter. The hydraulic press being 
set in motion, a lead pipe coated on the 
inside with tin is forced out through the 
opening in the plate. Tin-plated lead 
])ipes can also be made by pouring molten 
lead into a rapidly revolving mould, and 
pouring in molten tin after the lead has 
hardened. The centrifugal force developed 
])y the rapid motion of tlie form throws 
the tin against the sides of the pipe. But 
tlie method given previously is preferable, 
and almost all lead pipe is made in this way. 

Tinning Lead Sheets. — For tinning sheets 
of lead, “ plating ” is the best method. 
A table is employed, having a horizontal 
and perfectly smooth iron top ; a raised 
edge prevents the metal from running ofl. 
The lead is pour?d out on the table, and 
th(m covered with grease to prevent oxida- 
tion. After it has cooled, molten tin is 
poured over it, so hot that the surface of 
the lead is melted again, and intimately 
united with the tin. When the sheet is 
cool enough, it is Turned over, and plated 
on the other side. It can be rolled out very 
thin without injury to the tin coating, 
and is suitable for lining boxes for chocolate, 
tea, tobacco, confectionery, etc. If sheets 
of lead are to receive only a superficial tin- 
ning, tliey arc made hot, strewn over with 
^powdered colophony, and molten tin is 
rubbed on with bunches of tow. 

Tinning Plumbers^ Brasswork. — Plumbers’ 
brasswork should always })e prepared for 
soldering to by tinning the parts to be 
soldered, resin being used as a flux. Killed 
spirit should not be used, because the 
zinc gets into the wiping solder and “ poi- 
sons ” it, so that it is difficult afterwards to 
make a joint with it. If the tinned parts 
turn black when wiping a joint, it shows 
that the solder is used much too hot. Cheap 
brasswork contains an excess of zinc. Zinc 


will not properly alloy with solder, and if 
the solder is used too hot it melts some of 
the zinc in the brasswork. If solder ia 
made red hot, the tin will float to the sur- 
face, where it is exposed to the atmosphere, 
absorbs oxygen, and is converted to what 
is commonly called dross. The solder i» 
thus robbed of a portion of its tin, which 
has a considerable influence on the tempera- 
ture at which the solder is rendered so 
plastic as to be easily moulded into the 
form of a wiped joint. 

Tinning Reflectors. — If the tin is worn 
off some reflectors, they may be re -tinned 
in the following manner. Separate the 
reflectors from the other parts of the lamp, 
and remove all dents and scratches by 
beating, rubbing, and polishing, so as to 
get an even polished surface. Then place 
a few grains of pure grain tin and a small 
piece of tallow in the hollow of each re- 
flector ; also get a wisp of tow and grease 
this with tallow. Hold the reflector in a 
l)air of pliers over the flame of a spirit 
lamp or of a Bunsen gas-burner until the 
tin melts, tlien spread it evenly over the 
surface of the metal by wiping it whilst 
hot with the greasy tow, finally wiping 
off all excess of tin and placing aside to 
cool. When cold, clean and polish in 
the usual manner with best plate-j^owder. 

Tinning Spout of Copper Kettle.- Pickle 
the spout in weak sulphuric acid until all the 
])orax is dissolved, then rinse it in cold water 
and dry it. Pour some killed spirit through 
the spout, and also shake througli it a 
little powdered sal-ammoniac. Now melt 
some tin in a plumber’s ladle, and, holding 
the spout with a j^air of tongs over a suit- 
able vessel, pour the molten tin through, 
the sjDout two or three times until the 
interior is proj)erly coated. Another method 
is first to prepare the .spout as above, then 
coat the exterior -with a mixture of whiting 
and 'water or salt and water ; • when .thi» 
dries the spout may be immersed in molten ^ 
tin, removed, and the tin draino^i* from it, 
the outside being cleaned up bright’ after 
cooling. 

Tinning Steel Springs. — Steel springs may^ 
readily be tinned by first depositing on 
them a very thin coat of copper by electro- 
lysis. The tin should be applied in the 
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usual manner ; that is, hy means of cream 
of tartar, grain tin, and water, the articles 
being boiled in tliis solution (see “ Boiling 
White,” a paragraph on p. 51 'J). Another, 
but somewhat more tedious, method is 
to make an amalgam of tin and mercury 
to a soft paste. After thoroughly cleaning 
the steel, rub it with a cloth moistened with 
hydrochloric acid, and immediately ap]>ly a 
little of the amalgam to the surface, rubbing 
it with the same rag. 

Tinning Wire. — The usual method of 
tinning copper wire is to draw it through 
a bath of molten tin, which is kept at a 
uniform temperature, etc., and is ])rotected 
from the air by a layer of tallow or similar 
fat. The wire is first thoroughly cleansed 
from dirt and grease by dipping in oil of 
vitriol (sulphuric acid), afterwards rinshig 
in water and drying in sawdust. The 
wire is unwound from a drum and drawn 
tJirough the tin, then passed through an 
apparatus that removes the excess of tin, 
and is finally wound on another drum. 
Wire that is to be used for special ])urposes 
should be tinned with pure tin. 

Tinning Zinc. — Zinc articles can be tinned 
very simply and easily. Prepare a inixture 
of 2 2 )arts of tin chloride, 2 of jmrified tartar, 
1 of water at 75° C. (1()7° E.), and enough 
of the finest sa,nd to make a i)ul])y mass. 
Apply this with a S 2 )onge or brush to the 
articles. The tin coating will at first be 
dull grey, but rubbing with clay and sand 
will bring out t he fine lustre characti'rislie of 
polished tin. 

Tin-plate 

“Tin” used in sheets by the tinman 
and sheet metal worker is'aiitually st(M*l 
with a thin coating of tin appli(Hl by passing 
’the cleaned steel plate through a bath of 
molten tin. The tinned steel plate is cor- 
rectly designated “tinned-jdate.” Tin-plates 
measuring li in*.' x 10 in. an*, known as 
singles;, 15 in. x 11 in., middles or small 
dOul^,; 17 in. x 12j in., doubles ; 20 in. 
X iTin., large doubles or twenties. Larger 
sizes are known by their dimensions, such 
.•ai 28 in. x 20 in., 50 in. x 22 in., 4U in. x 
20 in., etc., ;,etc. Tin-plates arc made in 
various, thicknesses, and these arc denoted 
by the'-’ number of crosses on the box in 


517 


which the jdates are packed, as shown in 
the following table : — 
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The nomenclature of tin- 2 )laf(‘s is v(‘ry 
misleading, fn the trade. iin-]>lati's are 
known either as charcoal ” or ‘‘ coke,” 
but the real meaning of these O'rms has 
not any modern reference, nearly all limn'd 
j)lales being made either of Bessemt'r 
or Siemens steel. Only a. very small ])ro- 
portion, both in Oreat Britain and Ann'iica, 
is made actually from charcoal iron, although 
a. large jiroportion of the tin-plate product 
is oll’ered under tin*, name* of charcoal plati'S. 
The suggc'stion that tin-])httes should lx*, 
known (‘ith(*r as “ Bessemi'r ” or “ »Sicm(*ns ” 
has mindi to ri'commend it. 'Hn* tin-plate 
trade term “1C” (.vcc the first, line of 
the table above*) is us(*d to designate*, tln^ 
weight e)f tin-plates, and it elate*s almost 
from the be'ginning ed the iiuluslry At, 
that time? it elene)t(‘el the*, weight e>l a box 
of 225 lO-in. by M-in. plate*s we'ighing 
112 lb., or the? Englisli hunejn*(lwi‘jght, 
which was eaimmeuily abbreviateMl ''e\vt.” 
This le*rni la.te*r was furtln'r abbrev iate'el te) 
1C, repre*se*nting a beix of tin-pla,te‘s weigh- 
ing 112 lb. The? term IC lias le)ng repn*- 
semte.Ml a base*. be).\: of 108 lb., this Ix'iirg 
use*el as a, slanelarel l)e)th in the* Cnite*d 
States anel \Va.le;s te)-day. 

Tobacco Pipes 

Amber Pipe Stems. Amber f)ii)e ste'ins 
after be?ing Umle'd out are* be*nt to the*, re- 
(juirejei shape*. ^J’he'y are*, lirst imnn*rse‘el in 
oil and heateel until they le)Se‘ much of 
tlieir brittleness. The*n they are? held e)ve?r 
a spirit tiame; and b<^nt as ele*sire‘el. The 
threaded ends of the stenn are? pre)te(?te*.d 
whihi ])e*nding hy an arben* seneiweel therein. 
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The pipes are now carefully smoothed with 
pieces of American rush, or shave grass ; 
the stem of the grass, owing to the natural 
deposit of silica, has a slight roughness 
which perfectly adapts it for this service. 
After the pipe stems have been properly 
finished with the rush, they arc immersed 
in melted wax for 'a short time, depending 
on the density of the amber, and then 
they are given a high polish with pre- 
cipitated chalk. 

Amber Pipe Stems, Mending. — There are 
two methods for cementing amber. One 
method is to touch the broken ends with 
boiled linseed oil and warm over a 
gas flame, then bring the ends together 
and bind round with wire to hold the whole 
tightly in position. Allow to stand for a 
few days to set, remove the wire, rub the 
cemented part \Yith a smooth file, and polish 
with a rag dipped in oil. The other method 
is to dissolve a little hard gum copal in ether 
to form a thick varnish, touch the broken 
parts with this, and quickly bind with wire ; 
do not warm it, but allow to set for a few 
days. 

Amber Pipe Stems, Testing. — Amber may 
be tested by warming it slightly. Genuine 
amber gives no odour when it is warmed, 
but the artificial material usually smells 
of camphor. If a small chip can be ob- 
tained and held in a flame, it melts and 
docs not inflame very quickly, but arti- 
ficial amber immediately burns very vigor- 
ously. 

Briar-root Pipes. — The history of the 
briar-root industry is somewhat curious. 
First begun in the Pyrenees about the 
middle of the nineteenth century, it tra- 
velled along the French Riviera and the 
Ligurian coast to the Tuscan Maremraa, 
taking Corsica by the way, and has reached 
Calabria in the south ; this now is the most 
flourishing centre of the industry. Of 
course, when a district is exhausted of its 
roots, the industry cannot be carried on 
longer there, and it is suj^posed that the 
Italian branch can last only a few years 
^ more. Leghorn has been the centre of the 
* export of Tuscan briar-root since the 
Maremma industry came into existence, 
but as the South Italian briar is of a supe- 
rior quality, a large quantity of the Calabrian 


root is imported also into Leghorn for selec- 
tion and subsequent export. The wood 
from which briar pipes are made is the root 
of the large heath known in botany as the 
Erica arbor ea, the word “ briar ” being a 
corruption of the French word “ bruyere.” 
All the root that comes into Leghorn has been 
cut already on the spot into the shape in 
which it is exported to the pipe-manu- 
facturing centres, which are principally 
— at least as regards Italian briar — St. 
Claude in France, Nuremberg in Bavaria, 
and various towns in Rhenish Prussia and 
Thuringia. The roots, which sometimes 
are 2 ft. in circumference, are cut into 
blocks and then boiled. If blocks con- 
taining flaws are boiled they are sure to split 
sooner or later. Briar-root blocks arc cut 
into about twenty-five different sizes and 
three principal shapes ; these are “ Mar- 
seillaise,” “ Relevc,” and “ Belgian.” The 
first two are the more usual shapes ; from 
the “ Marseillaise ” blocks are cut the 
ordinary briar pipes, which have the bowl 
and stem at right angles ; “ Releve ” 

blocks arc cut into a shape for converting 
to hanging pipes ; and “ Belgian ” blocks, 
for which there is but small demand, are 
shaped to form pipes having the bowl and 
stem at an obtuse angle. The minimum 
size of “ Marseillaise ” blocks is about 3 in, 
long, 2 in. deep, and IJ in. wide. 

Briar-root Pipes, Cementing. — A suitable 
cement may be made by placing a few 
pieces of gelatine in a small wide-moutli 
bottle, and covering with strong acetic 
acid ; next day melt down by a gentk 
heat. Apply a little to each of the broker 
ends, press them together, allow to stanc 
for a few days, and pare off the exces' 
cement with a knife. 

Briar-root Pipes, Polishing. — Briar-rool 
pipes are ofttimes simply oil-polished— 
that is, wiped over with linseed oil, thei 
subjected to friction by holding agains 
revolving discs or a buff made of severa 
layers of chamois leather. A steel burnishe: 
is sometimes used. Ordinary french polisl 
is . unsuitable for pipes likely to get hot b} 
smoking. . One oz. of seed lac dissolved ii 
1 gill of methylated spirit and applied b] 
a small piece of chamois will give a shim 
that can easily be renewed as required. I 
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trace of linseed oil applied at the same 
time as the solution will enable it to be 
spread more evenly. 

Cementing Pipes. — For general pipe repairs 
there is nothing better than Canada balsam, 
which can be obtained from any chemist 
in a stiff honey-like mass ; it should be 
placed in a tin, and baked in a moderately 
hot oven until it becomes hard when cold. 
The material should next be placed in a 
closed bottle, and treated with just sufli- 
cient benzene to cover it ; it will then form 
a paste which is solid when cold, but fluid 
while warm. When the cement is recpiircd 
for use, place the bottle in cold water, 
and heat gradually until fluid ; apply to 
the parts to be mended and warm them, 
then press together. The cement sets 
almost immediately, but will harden still 
further as the benzene evaporates. As 
Canada balsam melts when very hot, 
some pipes cannot be mended with it ; 
in such cases, use a stick of shellac, which 
is melted and applied in the same manner 
as Canada balsam, but the parts will re- 
quire more heat before they will adhere. 

Clay Pipes. — Clay tobacco pipes are made 
from ball clay, which is found principally 
in Devon and Dorset, The first o])era- 
tion is to free the clay from all impurities 
by soaking it in large water tanks and stir- 
ring the solution so that any coarse par- 
ticles or stones may be deposited at the. 
bottom. The clayey solution is then poured 
off into another tank and allowed to re- 
main till the clay has sunk and the water 
has become clear. The water is drawn 
off and the clay left till stiff enough for 
use. The prepared clay is spread on 
boards and well beaten, to mix n-nd temper 
it and make it more plastic. It is now fit 
for use, and is divided into small jiicces 
of sufficient size to make a pipe. These 
pieces are rolled by hand into the rough 
shape of a pipe, and laid aside for a day 
or two till, sufficiently dry for moulding. 
The moulder takes the roll of clay and forms 
the bore by pushing a long needle (Fig. 
through the centre of the stem, guiding 
it with the fingers of his left hand to ensure 
its being exactly in the centre. This opera- 
tion requires considerable practice, for any- 
one unaccustomed to the work would very 


probably not push the needle more than 
an inch or so along the stem without piercing 
the sides. The roll of clay, still containing 
the needle, is then placed in the mould 
(Fig. 5(>l), which consists of two pieces, 
each piece being impressed with the shape 
of one half of the pipe. The mould is next 
placed in a vice tixed to the bench, and 
the two pieces are firmly squeezed together. 
A piece of metal (Fig. oOiq, formed to the 
shape of the inside of the bowl, is pushed 
into the mould, and any excess of clay 



Fig. 660. Fig. 661. Fig. 562. 

Fig. 660. Needle for Clay Pipe. 

Fig. 661. Mould for Clay Pipe. 

Fig. 662. — Template for Bowl of Clay Pipe. 

that is s([ueez(‘d out is cleaned olf with a 
knife. The, mould is now opened, tin* needh*. 
withdrawn, and the ])i])es are ])hHM*d on a 
board, whm-c they remain till they are in a 
fit condition to receive the finishing touches 
by ch‘auing off rough (‘dges and irregularit ies, 
another needle being passed through th(‘, 
stem to see that it is quite, clear. The 
pipes are ne.xt taken to the, drying-room 
till perfectly dry and iiard, the, needle, being 
left in the .stern to pr(ive,nt bending or warp- 
ing during drying. 'Fhey now an; baked in 
small inufffe kilns or in saggers. Saggers 
are simph; earthenware boxes arranged 
in the kiln in such a manner tliat the flames 
may not come in contact with the pipes. 
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A muffle kiln is a kiln having an outside 
lining of firehricks built clear of the outer 
walls. The fireplace is at the bottom, 
and the smoke and heat pass up between 
the outer and inner walls, escaping at the 
top through a tall chimney. The duration 
of the firing may vary from live to eight 
hours. Before the saggers are removed 

and the pipes taken out, the kiln is allowed 
to cool for about twenty-four hours. In 
Fig. 50 1 the open metal mould is shown in 
two halves. On one half arc live pro- 
jecting knobs, and on the other half are a 
similar number of hollows into which the 
knobs fit so as to keep the t wo half moulds 
in ])laco when fitted together. 

Clay Pipes, Colouring.- The artificial 

colouring is applied by dipping the pipe 
in a solution of some organic matter, wliich 
is taken up by the pipe and is afterwards 
charred by the heat of the burning tobacco. 
Skimmed milk or a solution of sugar is 
suitable for this purjiose. A pipe can be 
coloured without smoking by allowing 

it to soak in a warm solution of sugar for 
a few hours, then drying in an oven, subse- 
quently soaking in strong sulphuric acid, 
washing in water, and again drying. 

Cleaning Foul Pipe. — To clean a foul 
tobacco-])ipe, lit into it a rubber stojiper 
or a cork through which a hole has been 
bored largo enough to receive the nozzle 
of a soda-water syphon ; this should lit 
tightly. Press the syphon lever for a 

moment or so, and the ])a,ssage of the liquid 
will force all impurities out of the pipe-stem. 

Meerschaum Pipes. — Meerschaum is 
worked in the following way : — 'rhe large 
pieces of meerschaum arc cut with a band 
saw to a convenient size, after which the 
ma.t('rial is soaked in water until it be- 
comes quite soft. AVhen w'ct it becomes 
very soapy, and will jiroduce quite a lather 
if rubbed. In fact, the material serves as 
a v('ry good substitute for soap, and is thus 
used in Alorocco. After being thoroughly 
soaked, the meerschaum can be cut like 
cheese, and it is then roughly shaped with 
\i knife to the form of a j)ipe. AVhen dry, 
the bowl and stem shanks are drilled, and 
then if the pipe is of a plain jiattern, it is 
turned on a lathe to the desired form. If 
a square stem shank is desired, it is shaped 


with a file. The shank is now shouldered 
and threaded to receive the amber stem- 
piece. 

Meerschaum Pipes, Cementing. — (1) Just 
cover a small quantity of gelatine with 
strongest acetic acid, and allow to stand 
for a few hours, then melt it down by 
standing the bottle in hot water. Touch 
each of the broken parts of the pijie with 
the warm solution, and place aside for 
about half an hour to allow it to soak in ; 
then moisten again with the solution and 
bind the two pieces together. After let- 
ting it stand over-night, scrape off the 
excess of cement with a penknife, rub over 
the joint gently with French chalk, and 
then place aside for a few days for the 
cement to become hard. (2) A cement for 
binding broken pieces of meerschaum may 
be obtained from garlic, made into a sort 
of dough, and rubbed over the surfaces 
to be joined. The latter should then be 
bound tightly together and boiled in milk 
for half an hour. (3) Reduce 5 parts of 
freshly-burnt plaster-of-Paris and 1 part 
of freshly-burnt lime to a powder, and, after 
mixing, moisten them with white of egg. 
This should be applied to the broken piec.es, 
and then left to set for sev(‘ral days. (4) 
The following is suitable for filling up a hole : 
Take a little heavy magnesia, make into ji 
paste with the smallest quantity of a strong 
solution of magnesium chloride, and fill 
in the hole as quickly as possible ; it will 
soon set hard, and may then be polished 
over with a piece of white wax. 

Meerschaum Pipes, Cleaning. — A very 
sinq^le and effective way of (deaning the 
inside of a pi 2 )e is to j)lug uj) the bowl with 
a cork in which a hole has been bored. 
Fit the cork against the water taj) and 
turn on the water. To clean the outside 
of the pi 2 )e, make a thick j)aste of whiting 
and turpentine, and brush it over with a 
hard brush. Leave the paste pretty thick 
on the i)i 2 ^e, and allow' it to become quite 
dry, when it should be brushed off with 
a clean hard brush. Finish edeaning the 
pi2)e by rubbing over with a soft cloth and 
sweet oil. 

Meerschaum Pipes, Colouring. — For colour- 
ing a meerschaum pipe, ordinarily it is 
boiled in a 25i’eparation of wax ; this is 
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absorbed, a thin coating of it being held 
on the surface of the pipe and being made 
to take a high polish. Under the wax is 
retained the oil of tobacco, which is absorbed 
by the pipe, and its hue grows darker in pro- 
portion to the tobacco used. A meer- 
schaum pipe at first should be smoked very 
slowly, and before a second bowlful is 
lighted the pipe should cool off. This is to 
keep the wax as far up the bowl as possible, 
for rapid smoking will overheat, driving 
off the wax and leaving the pipe dry and 
raw. A new pipe should never be smoked 
outdoors in extremely cold weather. Fill 
the pipe and smoke down about one-third, 
or to the height to which it is to be coloured. 
Leave the remainder of the tobacco in the 
pipe, and do not empty or disturb it for 
several weeks, or until the desired colour 
is obtained. When smoking, put fresh 
tobacco on the top and smoke to the same 
level. When once burnt, the pipe cannot 
be satisfactorily coloured, unless the burnt 
portion is removed and the surface again 
treated by the process by which meer- 
schaum is prepared. The colouring is pro- 
duced by the action of the smoke on the 
oils and wax, which are supcrficJally on 
the exterior of the pipe, and are applied 
in the process of manufacture. The follow- 
ing method has been found successful : — 
The pipe is covered with chamois leather 
from about J in. from the top of the bowl to 
the junction of the mouthpiece. This must 
be sewn tightly round the bowl and stem, 
care being taken to prevent scratching with 
the needle. The leather may be taken 
off when the colour begins to show on the 
outside of the pipe, but the longer it is kept 
on the better, as it saves the pipe from 
scratches. If desired, the pipe may b(i 
covered to the top of the bowl ; but the 
above method shows the seasoning to better 
advantage. 

Meerschaum Pipes, Imitation. — These are 
said to be prepared from a mixture of the 
artificially prepared silicates of magnesia, 
alumina, and lime, and sulphate of lime ; 
these are mixed together in the state of 
pastes, dried at the ordinary tempera- 
ture, cut into small blocks, and dried on a 
stove. The blocks are then turned in the 
lathe in a similar manner to real meerschaum. 


Imitation meerschaum pipes should not be 
varnished ; the varnish will burn or crack 
when the pipes are smoked. They may 
be warmed and rubbed with a little white 
wax, and then polished with a soft rag. 
The best way, however, is to polish them 
with a revolving wooden polishing wheel 
covered with leather or felt, using dry 
putty -powder or whiting. 

Meerschaum Pipes, Removing Discolora- 
tion from. — To clean the carving on a meer- 
schaum 2 )ij)e and remove tlu^ black around 
the top, wash the bowl with hot milk, 
using a tooth or nail brush to ch'an th(^ 
dirt out of the carved portion. For tlie 
black part try the elfect of very line pumice- 
powder and benzoline ; bring up the gloss 
again with putty -powder and a trace of 
olive oil. The greater part of the colouring 
of a meerschaum may be removetl l.)y sti’t'p- 
iiig it for some time in moderat(‘ly strong 
ammonia solution, 1 part of strong ammo- 
nia to 2 parts of water. 

Meerschaum Pipes, Re-waxing. - ('are- 
fully clean the j^jp^ by nibbing all ovi'r 
with soft rag wetted with nudhylated 
spirit and dii)ped in pumice- 2 )()wd<‘r, iinisli- 
ing with clean, soft rag. To i(‘-wax, ]>lace 
a small spirit iamj) beneath tlui pijie, ])ut 
near enough to the i)i 2 )e. to keoj) it- sulli- 
ciontly warm to molt a j>ioce of wldte wax 
hold against it. Let the wax touch those 
2 )arts only whicli arc intended to be coloured, 
and when the pijx; is cold, wijio off the 
sujierlluous wax with a soft rag. Pipes 
can also be ro-wax(jd by merely making 
them hot enougli with smoking to melt 
the wax. Any colouring wrongly placed 
can be removed by dijijiing tlie bowl to 
the required depth in elilorofonu. Itc-wax- 
ing demands care and paticuice. Another 
method is to cut 1 lb. of whit-(‘ Castile soaj) 
into thin shavings, boil with 2 pt. of water 
till dissolved, then add 1 lb. of white Ix^es- 
wax, also in thin shavings, and stir till cold. 
Well rub this paste, into tin; meerschaum 
and })olish with a silk rag^ A harder polish 
can be obtained by using (,'arnauba wax 
in place of beeswax, but this is ditlicult 
to emulsify with the soap. 

Meerschaum Pipes, Testing.— A simple 
test for meerschaum is to rulj it with a 
piece of silver. If the meerschaum is 
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artificial, a lead-pencil-like mark will be 
left ; on the genuine substance no mark 
will be made. Genuine meerschaum is 
readily s(5ratched by the thumbnail, is 
soapy to the feel, and readily adheres 
to Ihe tongue. The quality of true meer- 
schaum is best determined l)y smoking it ; 
a bad quality, being very porous, will soon 
become coloured, and will foul sooner than 
a good one. 

Tools 

The handyman’s chief tools are described 
briefly under their respective names. 


with a rag. There are several ways ol 
preserving steel tools. One method is to 
render in an oven some fresh -mutton suet 
and cover the steel with it whilst hot. 
Another method is to rub over the bright 
parts of the tools a mixture of best lard 
and a little best olive oil, then dust over 
with lime. Best copal body varnish may 
also be used. 

Torches 

(1) For a skater’s torch, say, 2 ft. 6 in. or 
3 ft. long, take a piece of wood 2 ft. long, 
and plane it round and clean till it is about 




Figs. 563 to 667.— Four Kinds of Torches. 



Preserving Tools. — The steel parts of tools 
may be coated with a mixture of white-lead 
and lard oil ; this can be easily (ileaned ofi 
when desired. Or perhaps a better plan 
will be to wrap the tools in paper that has 
been well soaked with lard or sweet oil. 
The wooden parts should be well rubbed 
with linseed oil, and then packed if possible 
in a box lined with oiled paper and placed 
in a dry position. Should the linseed oil 
*‘dry into a kind of varnish, it may be re- 
moved by using a scraper or coarse and fine 
glasspaper, or by well covering the tools 
w'ith turpentine and letting it soak in for a 
few hours, then removing by well rubbing 


2 in. in diameter. Plane off to a point, bu 
not a sharp one — leave it J in. in diameter 
Divide this I in. into three parts. Nov 
saw ofl about 10 in. from this end, takiiq 
care to gauge it to a nicety, to ensure i 
standing upright when finished. Next mak< 
three straight lines from end to end, equalb 
dividing the piece into three parts. Placinj 
it in a vice, saw through each line to tin 
centre. There are now three pieces. Thes< 
must be attached to the part where, first sawi 
ofi by three small hinges ; these piece 
will form three feet {see Fig. 503). To pre 
vent these feet opening too far, hollo\ 
out the inside of them and screw a smal 
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screw -eye in the hollow of each ; attach 
a short piece of string to each eye, each 
piece joining in the centre. An india- 
rubber ring must be put round this foot 
to keep the three parts together {sec n, 
Fig. 5()I). The torch may be stuck in the 
snow or any otlier handy place ; the ground 
would be too hard. By slii)ping the india- 
rubber ring up the torch, and pressing the 
point on tlie ic^o, the three feet would open 
out, and the torch would stand upright 
on the ice (.see Fig. and so be useful when 
skating. The tire end of the torch must 
be made with sheet iron bent round and 
riveted ; this might be about 1 ft. long, 
and must lit on the w(jod tightly. A ])iece 
of iron should be cut round, and 111 ted inside 
about 2 in. up the end of the tube which 
goes on the wood, forming a bottom to the 
tube. This will leave t) in. or 10 in. for 
the combustibles when the tube is fitted; 
a cou])le of screws will keep it firmly fixed. 
For a good light, have a piece of old tar 
rope ; separate the strands, and soak 
them in Stockholm tar, adding some paraffin 
oil. Bind up with wire. Make this large* 
enough to lit the iron tube, leaving b in. or 
4 in. out for lighting. Fig. 51)4 shows tin* 
torch complete, with feet closed ; Fig. 5b:j, 
the torch, with feet open, standing on the 
ice. (‘2) Fig. 505 shows another but similar 
kind of torch. Mike the handle of wood, 
about 18 in. long; a piece of a broom 
handle answers well. Bend a ])iece of tin 
about y in. long, as shown at n, tightly 
round one end of the stick and nail it with 
1-in, flat-head clouts. The tin should go 
on about b in., leaving (> in. for the torch. 
Next obtain about a foot length of old tar 
rope twisted very close, bound round with 
wire, and make it fit the tin socket, l(*aving 
about (j in. for the burning part, as shown 
at A. Now get 1 qt. of coal-tar and 1 jit. 
of paraffin oil, mix the tavo topdlier, and 
lay the rope in this to soak, turning it about 
occasionally for a day or two. AViicn thor- 
oughly soaked, take it out and hang it in 
tJie air to dry. When dry, j)lace it firmly 
in the socket and light the end. (b) Fig. 5()i> 
shows a torch which has many advantages. 
It burns paraflln, is safe and cleanly to 
use, and burns a long time. The oil holder 
A is a tin-plate cylinder holding about Jialf a 
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pint ; a mop handle b is fastened to a 
socket c in the bottom, and a thick cotton 
wick fits tlie opening D in the cover. It 
may be earned over the slioulder in a slant- 
ing jmsition. or upright in the bearer's right 
hand. These tori’hes may be made at a cost 
of about six|)ence each. (1) A superior 



kind of torch is shown hy Fig. 5(;7. If the 
torch last (Inscribed were cjirricd slanting 
on the slioulder, tln^ h('ar(?rs, or other per- 
sons, would !)(*. in danger of having their 
c-lollms spoiled by the oil rutmiug out when 
the ton.'h is full. The object of tlui tor(4i 
.sliOAvn by Fig. bbT is to avoid this, a (Fig. 
r)(;7) is a scr(*w-cap for r(*filling with paraffin. 
The vessel luis a short spindle fixed on 
each side (n) ; the handle c (a mopstick 
with ferrule will suit admirably) is 
fitted with a how of -^-in. round iron, with 
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a hole at the two extremities, through 
which the spindles b are placed, and a 
shank at the bottom is driven into the 
mopstick {see dotted lines). In whatever 
position the handle may be, the vessel d will 
always retain a vertical position, and no 
danger will result. 

Lamplighter Torch. — A lamplighter’s 
torch is shown by Fig. 5 08, in which a is a 
brass barrel perforated, b is a cylinder of the 
same diameter, with a metal disc edged up 
and soldered to the bottom. A second 
disc, which carries an ordinary circular- 
wick lamp burner, is soldered inside the 
cylinder about three-eighths from the top, 
the space between the two discs forming 
the oil reservoir. A threaded socket and 
collar are soldered to the cylinders, as 
shown, so that the cylinder A can be re- 
moved when filling the reservoir or when 
lighting the lamp. When in use, the lamp 
is lit and a screwed on securely ; the per- 
forated barrel is then inserted in the gas 
lamp, and the gas percolates through the 
holes in the barrel until it ]*caclies the flame, 
wlien ignition occurs, c is a round brass 
socket in wliich the pole for carrying the 
torch is inserted. 

Tortoiseshell 

Panama tortoiseshell comes from the 
hawk’s - bill turtle, or imbricated turtle, 
which is found only in the Gulf of Mexico 
and Caribbean Sea. This turtle is recog- 
nised by the low, wide head, a long, narrow 
mouth, the upper jaw prolonged, and 
hooked like the beak of a hawk. The shell 
is flattened and serrated behind, with live 
vertebral and eight lateral plates overlap- 
ping one another like scales of a fish. The 
colour is yellowish above, mottled with chest- 
nut brown, and yellowish white below. 
Young turtles have a black spot on the 
four rear pairs of plates. Old turtles have a 
thin yellow plate on the belly, which is much 
sought after, and commands a higher price. 
This hawk’s- bill turtle feeds on seaweed, 
crabs, etc. According to the American 
Uonsul at Colon, the shells shipped from 
his district are taken from turtles caught on 
the Lagarto and San Bias coasts of the 
Caribbean Sea between May and August, 
when they approach the shore to deposit 


eggs, which are laid on the sandy beaches 
above high-water mark at night. Holes 
are dug about IJ ft. deep, and the eggs 
deposited therein ; generally about three 
layings are made during a period of nine 
weeks. The eggs are lightly covered with 
sand, and left to be hatched out by the 
heat of the sun. The turtles are caught 
cither while on shore or in the water by 
means of nets. As a rule, they are killed 
immediately after being caught ; then they 
are cleaned, and the shell-frame washed 
with sand. On the San Bias coast, how- 
ever, the Indians do not kill them, but 
at once proceed to remove the shell by sub- 
jecting the turtles to great heat, afterwards 
throwing the turtles back into the sea. 
By the application of heat the successive 
plates of shell come off very easily. 
Turtles caught in these waters vary in size 
from 1 ft. to ft. long, with a maximum 
weight of 150 lb., and the average weight of 
shell obtained from each is 5 lb. to 7 lb. The 
commercial value of tortoiseshell depends 
on the thickness and size of the plates 
rather than on the brilliancy of the colours. 
The price of shell in the Panama market 
fluctuates from Pis. 6d. to 25s. per pound. 

Cement for Tortoiseshell. — (1) A very 
cflicicnt cement for uniting tortoiseshell 
and similar articles can be made by cover- 
ing gelatine with strong acetic acid, and, 
after standing overnight, melting down 
by gentle heat. (2) Obtain a small quan- 
tity of Canada balsam, and bake it in a 
vessel in the oven until it is quite hard 
when cold. Now melt it, and in it dip 
the parts of the work to be joined, and 
bind them with wire until the next day ; 
then remove the wire and shave ofl the 
excess of balsam with a sharp penknife. 
(3) Dissolve in 125 parts of 90 jjer cent, 
alcohol, 30 parts of shellac and 10 parts of 
mastic, and add 2 parts of turpentine. (4) 
Dissolve in 58 parts of 90 per cent, spirit 
of wine, 5 parts of mastic and 15 j^arts of 
shellac, and add 1 part of turpentine. 

Combs. — In making tortoiseshell combs, 
two. are cut out of one strip, and, while soft, a 
deep zig-zag cut is made down the centre 
of the strip to form the teeth of the two 
combs, which thus fit closely to each other. 
As quickly as possible the two parts thus 
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divided are torn asunder, as in a few seconds 
they would reunite. This a difficult 
operation, and liable to prove costly if 
much waste results. To form the knobs 
and other raised parts seen on fancy tor- 
toiseshell combs, the shell is heated, and 
while in a pliable state is gradually worked 
and pressed up into a mould of the required 
form, and subsequently smoothed and 
polished. Material which has been thus 
treated cannot be re-shaped if broken, for 
on re-heating it takes its original form, 
from which it cannot be altered. Combs 
are usually made of more than one thickness 
of shell, and as many as six thicknesses arc 
sometimes welded together. When patterns 
are to be carved into the work, extra thick- 
nesses are welded on. Shell from the 
claws is used when a streak of unusually 
light colouring is required, and the under 
or “ belly ” shell, which is almost trans- 
parent, is used for the amber shell-work. 

Combs, Reviving.— To revive tortoise- 
shell combs, which often get dull and 
dingy-looking, dip the finger in linseed oil 
and rub over the whole surface of the comb. 
Use but very little oil. If there is a pattern 
on the comb, it may be necessary to use a 
soft brush to get it into the crevices. Then 
rub with the palm of the hand until all oil 
has disappeared, when the shell feels hot 
and looks bright and shiny. A very dull 
comb will need a good deal of rubbing. 

Cutting Tortoiseshell.— Tortoiseshell may 
be roughly cut to shape with a fine fretsaw, 
and trimmed with a fine file or with a sharp 
knife or graver. Any carving upon it 
should be done with gravers similar to those 
used by metal engravers, the cuts being 
made very shallow owing to the thinness of 
the material. The original rough surface 
may be removed with powdered pumice-stone 
and water, and the polishing should be done 
with dry rouge on a soft rag, the final polish 
being obtained by rubbing with a soft cloth 
or velvet pad. 

Polishing Tortoiseshell.— The process of 
polishing depends on whether the entire 
carapace (shell) or detached plates are to be 
treated. Too vigorous methods should not 
be employed in the former instance, or 
disconnection of the plates from the skeleton 
will result. General instructions are there- 


fore given as follow. First well w\ash the 
shell in warm water and soap powder, and 
subsequently further cleanse it by means 
of dilute sulphuric acid, J oz. to 1 pt. of 
water, removing all traces afterwards by 
washing. Then proceed to reduce the corru- 
gated surface of each plate by means of the 
edges of broken glass and coarse, medium, 
and fine glasspaper, until a perfectly smooth 
surface is obtained. Powdered pumice 
should next be rubbed on by means of a 
soft cloth, and polishing c.in then bo pro- 
ceeded with. The material used is stannous 
oxide (putty -powder) moistened to a thi('k 
2)astc with lard oil. This is applied con- 
tinuously with a soft cloth, until a polish 
begins to appear, when the oil may be 
omitted, aiul the dry powder used alone 
until a brilliant polish is obtained. In 
the final stages, the ])alm of the hand should 
be used instead of the cloth, slightly moisten- 
ing the work by breathing on it. 

Tortoiseshell Snuff-box. — For making a 
tortoiseshell snuff-box, the tortois('shell 
should be boiled with water and then })arcd 
down to the requisite thickness witli a largo 
sharp knife. Having cut out a jucce of tor- 
toiseshell largo enough for the ho.x, put it in 
a press with a liot die and force it into the 
dc2)ressiou with considerable pressure. The 
jiressurc is kept up until the press (iools, wlien 
the box is turned out and will keep its sha])o. 
A lid being cut to fit, the box and lid an* 
polished on the outside with putty-powder 
or whiting and water, ’fho hinge should h(i 
of thin sheet hniss long enough tf) go the 
whole length of the lid. Holes for the rivet s 
are made with an Archimedean or l)ow drill, 
and the hinge is secured to the box and lid 
with tiny rivets made from softened lirass 
wire. 

Welding Tortoiseshell. — The edges to be 
united are shaved and scraped to a feather 
edge, and laid together witli a piece of fresh 
slndl u])on them ; the whole, is next spb- 
jected to a moist heat (as of hot water), 
which softens it, and it is then put under 
great pressun*. until the ixirts are united, 
after which the surplus thickness is re- 
moved as waste. Another method of weld- 
ing tortoiseshell is first to file it clean, and 
lap one edge over the other, taking care 
that no grease remains ; wet the joint with 
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water, and hold it in a hot pair of pincers, 
so constructed as to cover 4 in. or 5 in. 
of the joint. Kemove the pincers and 
apply more water, and the joint will be 
found secure. The pincers must not be 
so hot as to burn the shell. 

Tracing: Cloth and Paper 

Tracing Cloth. — (1) Moisten fine linen 
cloth with benzine and then apply a flowing 
coat of a varnish made by boiling together 
for several hours 5 lb. of bleached boiled 
linseed oil, 4 oz. of lead shavings, 20 oz. 
of zinc oxide, and 4 oz. of Venetian tiir- 
pcntine ; strain and add 20 oz. of white 
gum copal. When this is all dissolved, 
remove from the fire, and when partly cold 
bring the mass to the proper consistency 
for applying by adding purified oil of tur- 
pentine. (2) Varnish fine linen with a solu- 
tion of Canada balsam in turpentine to which 
has been added just a few' drops of castor 
oil. Experiment on odd pieces of linen 
first. 

Tracing Cloth, Restoring Surface of.— 
Collodion for restoring the surfa(;e of tracing 
cloth will be found very useful after con- 
siderable erasing. After the ink has been 
scratched off the cloth in making an altera- 
tion a poor surface is left for the new ink lines. 
The place round the erasure must be per- 
fectly clean, and it is best to apply the col- 
lodion with a small camel-hair brush, and 
then let it dry. If not properly dry, the 
ink will make a big blot. Large spaces 
can be prepared in this way, and the re-trac- 
ing, even with heavy lines, will be found quite 
satisfactory. After using the collodion, 
cork the bottle well to prevent cvaimration. 

Tracing Paper.— (1) Tracing paper can 
be made from ordinary paper by dipping in 
benzene ; the benzene evaporates quickly, 
when the paper will again be opaque. 
(2) Dipping the paper in a solution of 
glycerine and drying betw'ccn two pieces 
of clean blotting paper wall render it trans- 
parent until it is dipped in water, when the 
glycerine will dissolve out, and, on drying, 
"the paper will return to its original opaque 
condition. (3) Writing paper treated with 
paraffin oil makes a good tracing paper. 
(4) Another method, and perhaps the best, 
is to brush or sponge tissue paper with a 


mixture of 1 part of boiled linseed oil and 
5 parts of turpentine. In this, and all the 
above methods, the paper must be dried 
on a line. When the clear oily 'marks 
disappear the paper will be ready. (5) 
Dilute castor oil with from 1 to 3 times 
its bulk of absolute alcohol and sponge 
this on the paper, which will be ready when 
the alcohol has evaporated. The oil can 
be completely removed from the paper 
with alcohol. 

Traps {see Beetle, Mouse, etc.) 
Tubes {see also Pipes) 

Bending Brass Curtain Poles. — The follow- 
ing shows how to straighten two brass 
curtain poles that have been used for a 
bay window. First anneal the tube where 
bent, then load it with lead, and, after 
cooling, pass it through a hole in a firmly 
fixed bench until the shoulder of the bend 
rests against the shoulder of the hole. 
Then pull the tube against the wood 
shoulder until it is quite straight. Finally, 
melt out the lead and rejjolish the tubes. 
Straight brass curtain poles can be bent 
to any easy curve in the same way. 

Bending Copper Tubes.-— The best way 
to bend -g-in. pipe, made of copper in. 
thick, into a spiral 3 in. internal diameter 
will be to fill the tube with melted resin 
and wind round a post or mandrel 3 in. in 
diameter, then melt the resin out. A 1-in. 
tube could be loaded with resin or melted 
lead, and then bent by means of a hole 
cut through a deal or other soft wood 
plank. Brass tube can be bent the same 
as copper. Such tubes should be bent cold. 

Bending Kettle Spouts. — In bending tin 
and copper tube for kettle spouts, the usual 
j)ractice is to load the tube. If the material 
used is ductile, it may be possible to bend 
it satisfactorily by inserting a piece of cane 
of the same diameter as the inside of the 
tube, and then bending the spout upon 
a trammel of suitable shape, afterwards 
withdrawing the cane. 

Speaking Tubes {see main heading. Speak- 
ing Tubes). 

Turpentine 

This is an oleo-resin obtained in the 
form of a more or less slimy gum (gum 
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bhus) by making incisions in the trunks 
Df certain pines, firs, spruces and other 
ncmbers of the great group Conifer®, 
ind a few species of the genus Pistacia. 
The gum is melted, and as it becomes 
tiotter and hotter, tepid water is made to 
[low over it. The water that runs over 
settles in vessels, and the pure turpentine 
s run off into barrels ready for use. Crude 
burpentine is the gum directt from the tree. 
Dil of turpentine, spirit of turpentine, and 
ordinary or common turpentine are all the 
same thing ; it is quite a dilferent sub- 
dance from an ordinary oil such as olive 
3il, which docs not “ dry ” when exjjosed 
Lo the atmosphere. Fat oil of turpentine 
s turpentine that has been thickened hy 
oxidation, it having been exposed to the 
lir for some time. 

Heating Turpentine. — Tliere are two 
methods of heating turpentine without 
langer. When an o])en pan is rcupiired, 
this is made with a jacket--- that is, there 
ire two pans, an outer and an inner one, 
vvith a space between ; su])erheatod steam 
Prom a boiler is passed into tlie space, and 
is allowed to escape through a waste sti'am 
valve at the bottom ; a safety valve at 
the side of the pan allows tlu^ steam to 
blow off if the temperature rises too high. 
Turpentine boils vigorously at a tempera- 
ture of about 170 '^ C. (008'“* F.) much 
tiigher than the boiling ])oint of water henc(‘- 
dcam at ordinary pressure would not 
3ause turpentine to boil. Turpentine can 
l)c heated to boiling point over a, burner or 
[ire, provided it is contained in a still 
vhich is closed with the exception ()f one 
tube leading to a condensing coil, k('pt 
cool by being placed in a tub, through, 
which a current of cold water is caused 
to flow. Any turpentine which may be 
vaporised is condensed in the worm and 
recovered, and no vapour can pass into 
the outer air. 


Testing Turpentine. — To test turpentine 
for purity, place a drop of the suspected 
liquid on a clean piece of white paper. 
If the paper assumes its original appear- 
ance within live or six minutes, tin' tur- 
pentine may be considered jnire. If there 
is a grease spot that will not disap[)t'ar in 
ten or fifteen minutes, the 2>i’^''^cnce of 
mineral oils is evident. There are many 
other methods. 

Venice Turpentine. ---'riiis is a crude tur- 
pentine, and is a common nanu* for the 
honey-like mass direct from the tret', other- 
wise known as gum thus, although it is 
not a true gum, as it is not soluble in water. 
True Venice turpc'ntine comes from holes 
made in the bases of larch tn't's. 

Venice Turpentine to Dry Hard. Place 
it in a dish and heat in a, slow oven for a 
few hours ; on cooling, it will thy (piitc' hard. 
Dry Venice tinpentine ])roduccd in this 
way may he luoken up and dissolvc'd 
in spirit of tur[)entiiu‘ ; it will then form 
a varnish that, will dry like nny otlu'r 
varnish, but, the lilm will b(‘ c\tr«‘m<'ly 
])rittle. 

Twine 

The length of twimnna ball can be dct(‘r- 
mined, it is said, by the following simple 
rule : — Tak<^ a ball, pn'ss tlie strands close, to- 
gether, aud note the number r(‘(piired lyirig 
side by side, to mak(^ an inch. Tin* number 
of strands will r(*present so many J<‘ngtlis of 
oO ft. to ('very ])ound tln^ ball weighs; 
tin* I(*ss tin; iiuirihcr of strands, tin* N'ss tin*, 
number of fc(*t rc(|uir(*d to weigh a ])ound. 
If t(‘n strands lying side hy side make 
! in., then a pound will cont;iin .'>00 it. ; 
if eleven strands, ooO ft, ; if tw(*lvc strands, 
()0() ft.; and so on. To work tin* rule,- 
all that is lu'cessary is tirst to nu'usure, 
and then to wc'igh. 

Tyres fsee Cycle and Mailcart) 



Umbrella Making, Renovating and 
Repairing 

Most of the tools required for umbrella 
making will be in the box of every handy- 
man, and ihc remainder will not cost 
much to buy. A saw will be wanted for 
shortening sticks, etc. ; cutting nippers for 
cutting wire ; i)liers for bending wire ; a 
steel punch for fastening caps and ferrules 
and knocking out rivets (this tool can be 
made from a shoemaker’s peg awl) ; pricking 
pliers for fastening caps and ferrules, but 
these tools may be dispensed with ; nicking 
file for filing slots in notches and runners ; 
round file for filing inside of notches and run- 
nels ; hammer ; rasp ; file ; and vice. A pad 
saw will be found useful to cut the spring 
slots unless the worker has a lathe fitted 
with a circular saw. An Archimedean 
drill, a rule, or yard measure, and en- 
gravers’ scorpers for clearing tlm spring 
slots after sawing, will complete the outfit. 
The component parts of an umbrella are : 
Stick, two springs, runner, notch, eight 
ribs (called a set of ribs), eight muftlcs, 
inside cap, cover and band, rosette, outside 
cap (brass), ferrule, and some soft and hard 
wire. Having selected a stick, the first 
thing in making an umbrella is to cut the 
spring slots. If it is a lady’s umbrella, 
measure 10 J in. from end of handle and 
make a mark ; from that mark measure 
14 in. towards the point of stick, making 
a second mark a little to the right of the 
first mark. Fig. 500 will show how to place 
the slots. . In cutting those slots, the stick 
should be turned a quarter of a revolution 
after one is cut and before starting the 
other, so as not to get the slots in a line 


with one another. In Fig. 569 the top por- 
tion of the stick has been turned round so 
as to show the top spring in side elevation. 
The length of a spring is 2| in. Now 
measure off 3 in. from the top mark towards 
the handle, then measure off 3 in. from 
the bottom mark towards the top mark. 
This shows the extent of the spring slots. 
The slot for the bottom spring is cut 
deeper towards the handle, and the top 
slot deeper towards the poiht. This is 
clearly shown in Fig. 570, which is a 
section showing the bottom spring in 
th(‘ slot. Now put the stick in the vice, 
and with the pad saw (about 4 in. set) 
commence to saw straight between the 
3-in. marks, and try the spring to see 
that it will fit flush with the stick. Having 
cut the spring slots, next begin to make 
the springs. These are made from a piece 
of wire 3|- in. long, turned with a pair of 
pliers to the shape shown in Fig. 570 for 
bottom spring, and Fig. 571 for top spring. 
Give a sharp blow on something fiat to the 
part marked b in Figs. 570 and 571 ; the 
blow will flatten the wire and cause it to 
hold in the stick more firmly. Take a fine 
bradawl and prick a hole in the spring slot 
as at A in Figs. 509 and 570 ; then take a 
spring and put the part marked B (Fig. 570) 
in the hole and give it a sharp blow with a 
hammer. Be careful to put the right spring 
in its proper place. Having placed the springs 
in, take a fine awl (a shoemaker’s stabbing 
awl will do) aiid make a hole at c for the 
pin D [see Fig. 570). Next take two ordinary 
pins, cut them in half, take the pointed 
part and put into the holes thus made, 
and press in with the pliers ; then cut off 
fair with the stick. In a gentleman’s stick. 
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the distance from end of handle to bottom 
spring should be 8 in. to 8J in. ; between 
springs, , about 16 in. Next comes the 
runnpr (Fig. 572) ; see that it is only just 
frill enough to work up and down without 
any excess of play. Then get a notch 
{Pig. 573). This little item plays an impor- 
tant part in the whole, for unless it is 
fitted to the stick very snugly and firmly 
a rickety umbrella will be the result. It 
is better to get one that is a little tight, as 
it can always be eased with the round file. 
The ribs are made round and fluted ; the 
round are known as solids, and the fluted 
as paragons. Then there is the “ lock 
rib,” which is similar to the paragon except 
that the stays (or short ribs) are a little 
wider. Ribs are made in difierent lengths ; 
the usual sizes for ladies’ are 21 in., 21J in., 
22 in., and 23 in. ; gentlemen’si, 24^ in., 
25 in., and 26 in. There arc also shorter 
ones made for sunshades, and longer ones 
for carriage umbrellas. Drill two holes in 
the notch as shown at e (Fig. 573). After 
the holes are drilled, run the round file 
up and down inside to take off the rough 
edge caused by drilling. Then commence 
to fill in the notch with the ribs. Let the 
stays (or short ribs) be inwards to the stick. 
In the notch will be found a small nick ; 
commence to fill in on one side of this nick, 
finishing at the other side, using a piece of 
soft wire 'to thread the ribs on, and as each rib 
is threaded, press it firmly in its place in 
the notch. When the ribs are threaded, 
twist the two ends of the wire together and 
turn the point downwards. Next fill in 
the runner with the stays in the same 
manner, only in this case turn the point 
of the wire upwards. Now bring the runner 
in its place with the bottom spring through 
the slot in the runner. Put a fine bradawl 
through a hole of the notch, and into the 
stick. Then open the frame, and,' if all 
is right, put the bradawl through the 
stick and out at the other hole in the notch, 
then put a piece of hard wire in the hole 
just made and turn the ends. Some prefer 
to rivet the ends, but when they are turned 
thgfwire can be taken out more quickly for 
repairs. Next, open the umbrella with 
the runner resting in its place on the top 
spring. Now make two holes about f in. 


above the runner, turn a bit of wire like 
a small staple, and drive in the holes. This 
is called the stop wire ; its purpose is to 
prevent the user from opening the umbrella 
too far. Next, eight muffles will be re- 
quired ; these can be cut from any black 
material about in. long and 1 J in. wide ; 
round off the corners, and then sew them 
over the joints in the ribs. These are called 
the middles. Now comes the cover. This 



Fig. 569. —Umbrella Stick. Fig. 670.— Bottom 
Spring in Slot. Fig. 671.— Top Spring. 
Fig. 672. -Runner of Umbrella. Fig. 678. 
—Notch of Umbrella. Fig. 674.- Cap of 
Umbrella. 

had better be bought ready made, for these 
reasons : it is cheaper than to buy the 
cloth to make one or two ; also the bought 
cover will be a better cut than a beginner 
would obtain at the first or second attempt. 
There are miany different kinds of material 
used for covers. The names of the best 
only will be given, and it should be re- 
membered in making umbrellas that the 
best is the cheapest. The maker cannot 
do better than select from such materials 
as the “ glorias,” “ Levantines,” and “ silks 
these are all made in different qualities. 




530 


HANDYMAN'S ENQUIEE WITHIN 


When sending to the manufacturer for 
covers, state the kind of material wanted, 
with the exact length of ribs used in the 
frames, measuring from end to end of ribs. 
When the cover is received it will be found 
to' be shorter than the ribs ; this is as it 
should be. To put the cover on, first put 
on an inside cap ; this can be made from 
any piece of black material cut round, with 
a hole in the centre ; put over the end of 
the stick and press up close to the tops of 
the ribs. Turn the cover inside out and 
put the end of the stick through the hole 
in the top of the cover, then sew or bind 
the latter firmly to the stick. Now see 
that the cover is not in any way twisted, 
then take hold of one of the scams and pull 
it gently towards the tips of the ribs, and 
sew the cover firmly to the ti 2 >s. The 
stitches arc to go through the eye of the 
ribs and round outside. Having sewn the 
cover to the tips of the ribs, 02 )cn the 
umbrella and pull the ribs into place (that 
is in line with the scams), and sew each rib 
in two or three places to the seam. While 
the umbrella is open, press inside with a 
hot iron. If the cover does not fit correctly, 
it may be rectified by removing the stop 
wire and moving the top spring higher 
up or lower down the stick. Sew a rosette 
round the runner, also one around the top 
of the umbrella, and jmt the cap (Fig. 574) 
over the end of the stick and press firmly 
on to the rosette, fastening it with a pin 
or rivet. Cut the point of the stick to any 
length desired ; a good average length 
is ij in. from top of cap. Rasp or file 
the point to fit the ferrule, and fasten the 
fcri’ule in the same manner as the cap. If 
there was no band supplied with the cover, 
one must be made and put on ; a ])iece of 
elastic and a button will serve very well 
for this purpose. The umbrella will then 
be complete. 

Cement for Umbrella Handles.— Melt 4 
parts of shellac and stir in 1 part of Venice 
turpentine ; this cement must be melted 
before being applied. Cement made by 
dissolving glue in acetic acid would also 
be suitable ; it is one of the strongest 
cements known, and will adhere to almost 
anything. If any exudes, wipe off with a 
cloth damped with hot water. 


Cementing Silver Caps, etc., on Umbrella 
Sticks. — Ivory and bone handles are always 
fixed with a steel screw to the neck of the 
stick. As a cement for filling silver collars 
and caps, etc., the following will be found 
to give good results : melt slowly together 
1 lb. of bottle wax and } lb. of resin, and 
thoroughly stir. Melt a little of this mix- 
ture in a tin, pour whilst hot into the cap, 
and insert the end of the stick. Do not 
force the stick in, or the cap will burst, and 
probably the hands and face will be burnt. 
Most umbrella dealers sell the wax cement. 
Collars are often bedded on with plaster- 
of -Paris, but this should never be used for 
2 )utting on caps. 

Cover Making. — First make the pattern 
by winch to cut out the sections or gores. 
This may be of strong paper, but for per- 
manent use sheet zinc is best. Cut neatly 
a s(piare of pa 2 )er, each edge of which is 
exactly the same length as the frame on 
which the cover is to be placed — that is, 
a 25-in. frame would take a square of pa 2 )er 
with edges 25 in. long. Cut this across 
from one corner to the op2}osite (u)rner 
to produce a piece shaped like a n c in 
Fig. 575. Measure from A towards c 
the same* distance as from a to n (in this 
case 25 in.), and then cut along the liiui D b. 
The part ad » now forms the complete 
j)attern. By measuring down the centre 
as shown by dotted line, the width of cloth 
necessary to cut the cover will be dis- 
covered. For 25-in. covers, clotli 22 in. 
wide is required. Always place the edges 
B D towards the selvedge edges of the cloth 
being cut, and allow a margin for hemming 
and sewing together. Sew the top of the 
cover with strong thread after machining. 

Covers, Cleaning and Reviving. — It is 
rather difficult entirely to remove mud- 
stains. The best plan is to open the 
umbrella and try to wash the stains off 
with 2 )lonty of clear water (soft water, if 
possible). Also tr> washing the umbrella 
with soft water and a little ammonia. 
Experiment first on a portion of the cover. 
Ammonia is liable to alter slightly the 
shade of the cloth in s6me instances. Ppo- 
bably it would be cheaper to buv a new 
cover. If in good condition, the cover 
could be dyed. Umbrellas should be en- 
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closed in a case when not in use. Grease 
spots can be removed with benzene. 

Covers, Cutting Down, to Fit Small Frame. 
— If the frame to be fitted is a 23-in., take, 
say, a 2r)-in. old cover, and cut ofi 1 J in. from 
the hem, following the curve in the gore ; 
this allows the old “ stretch ” to remain. 
Having done this all round, re -hem the 
cover. If the cover is much worn on the 
top, cut all the gores out and lay them 
quite evenly one on the other ; then ])lace 
the pattern on them, and with a sharp 
knife cut down to b (see diagram, Fig. 5 7(1). 
It will be seen from Fig. 570 that the old 
stretch is below the bottom edge of the 
pattern. In the diagram, c c represents 
the old cover and p the pattern. After the 
gores are cut, take two and seam them 
together, and so go on adding a gore until 
all are in. Proper patterns for cutting 
covers to different sizes are cut from stout 
zinc. 

Covers, Patching. — (1) Use strong, thick 
indiarubber solution. The patches can be 
cut from old umbrella covers, and should 
be either round or oval. Rub the solution 
on with the finger tip ; also put a little 
round the edge of the hole if it is large. 
Large holes are best darned or sewn together. 
Of course, the patches are put on inside. 
Leave the cover open to dry. (2) Obtain 
from the chemist some black court plaster, 
which is silk covered with an adhesive. 
Moisten the adhesive with water, and affix 
over the hole on the outside of the umbrella 
cover. This makes a very neat pat(5h, 
but the repair is not likely to last long. 

Covers, Putting on New. — Prize up the brad 
in brass ferrule F (Fig. 577) with a small 
bradawl ; slide it off, put the new cov(‘r on, 
stitch first to the steel ribs near the handle 

(Fig. 577) ; replace the ferrule, fasten it 
with a brad, open the umbrella, and stitch 
the seams of the cover inside the umbrella 
to the steel ribs at B^ and B'\ 

Cutting Umbrella Wires. — Probably the 
best way is to use a pair of Hall’s (large 
size) American compound cutting nippers, 
which can be obtained from most tool- 
shops. Place the two edges of the wire 
against one side of the jaws, and the back or 
rounded part on the other side of the jaws, 
then put on the pressure. Do not cut side- 


ways, as this is apt to flatten the wire. 
The wire should be of good temper or quality, 
for if of the kind used in cheap umbrellas, 
it will fly like glass directly pressure is 
applied. 

Dyeing Old Umbrella Covers Black.— 
(a) Boil 10 lb. of logwood in 2 gal. of water ; 
strain, and make liquid up to 2 gal. (h) 
Dissolve 2 lb. of copperas and \ Ib. of blue 
vitriol in 2 gn,l. of water. Heat (b) gently, 
then place the goods in, leaving ])lenty of 
room to move them about witli a stick ; 
bring to the boil, remove, and wring out. 
Next place in (a), heat to the boil, remove, 
wring out, and wash in soft water. Try 
with a small piece of the cloth first. 

Fitting Silver Band on Umbrella Handle. 
— Bed the mount in phister-of- Paris. If 


A 



the stick is rough .and knotty, use a “pin- 
round ” band ; but if the stick is smooth 
and taper, use a slip-on collar. If pinned 
round, cut the overlapping edge to an obtuse 
vee, thus 

Polishing Umbrella Handles. — If the han- 
dles are badly scratched and marked, first 
rub down with very fine glasspaper. Suit- 
able buffs for use on the lathe can be pur- 
clmsed, or they can be made as follows : — 
Cut from calico sufficient circles (fi in. to 8 in. 
in diameter) to make a pile about 1 in. thick 
when placed on top of one another. CHit 
two discs (2 in. in diameter) of sole leather, 
place one disc on each side in the centre 
of the calico, and rivet right through with 
3-in. or 4-in. French nails. Centre this 
on the lathe and revolve swiftly ; hold a 
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pencil at the side and trim down to this wire the arms (stretchers) of the ribs from 

mark. Applj to the edge of the buff a mix- the runner, and turn the entire frame inside 

ture either of powdered and sifted rotten- out. Unwire the ribs from the notch and 

stone or tripoli and niutton fat. Polish re-wire them again, putting the new rib 

the. handles finally with a plain buff. in place of the broken one. Turn the 

Polishing Mounts. — A mixture of mutton frame back again, and re-wire to the runner ; 

fat and fine whiting can be first used ; the then put on an outside cap. Take care 



Tig. 676.— Re-cutting Umbrella Cover. Fig. 677. — Putting on New Umbrella Cover. Figs. 678 
and 679. -Repairing Broken Stick or Handle. Fig. 680.- Forming Tin-plate Tube. 

Fig. 681. Replacing Rib. Fig. 682.— Cutting Rivet with Snips. Fig. 683.— Umbrella 
in Position for Replacing Rib. Fig. 684. -Untwisting Wire holding Rib in Place. 

Fig. 686. - Point of Drill Bit. 

polishing can then be finished with a mix- that both the new rib and stretcher are 
ture of mutton fat and rouge, and finally the exact lengths of the other ribs in the 
on a dry buff. Equal results can be ob- umbrella, or it will not close and open 
tained with a jeweller’s polishing brush properly. 

and rouge. Monkey Brand soap is also Ri^moving Caps and Notches from Um- 
first-rate for old and badly tarnished brellas. — The notch is nearly always fixed 

mounts. by a rivet passed right through the stick 

Putting New Rib in Umbrella. — First and the two sides of the notch. To remove 

remove the metal outside cap. Then un- the notch, file one head of the rivet flat and 
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punch out. Should the flange of the notch 
be inside the umbrella, it is best first to un- 
wire the runner, turn the frame inside out, 
unwire the notch and, when re-wiring the 
notch, to put it in position (that is, with 
the flange towards the ferrule end of the 
stick). Sometimes the cap is fixed on 
with J-in. pins ; these can be easily ex- 
tracted with a pair of fine pincers. If the 
cap is very difficult to remove it is best 
to break it off and put on a new one, and 
thus save the possibility of injuring the 
stick. 

Repairing Broken Sticks and Handles. — 

( 1 ) Suppose that a handle is broken along 
the line B b (Fig. b78), a being handle 
of bone, plugged with wood, screwed on to 
other part of umbrella stick, as shown by 
screw E. Measure diameter of stick at b, 
multiply diameter by , to get circumfer- 
ence of stick, and add ^ in., to allow for joint 
of a tube (made out of a piece of sheet tin 
about 1 ^ in. or 2 in. long, as in Fig. 579). 
This tube t is made thus : Umbrella stick is 
a. X = r‘i = 1 7 - in. circumference. Add 
I in. for joint ; the tin will Ihen be about 
1| in. by 1-J in. Open the jaws of a small 
vice to allow of a piece of round iron or 
umbrella stick, ^ in. in diameter, to pass 
through freely. Lay the tin to be bent 
into a tube across the vice, and hammer 
the round iron placed across top of tin into 
jaws of vice (Fig. 580) ; the iron, being 
liammered from a to B, bends tin to U shape, 
as shown. Tighten the vice, then hammer 
the edges of the tin round form a. tube, 
and solder along joint. Urivi^ this tube 
tightly oil the umbrella, stick with a wooden 
mallet, hammer the plug r in the screw - 
hole, coated with good hot glue, bore a liole 
for the screw with a bradawl, and screw 
on the upper part a. Having a box of 
oil paints, paint this tin to resemlile stick 
as nearly as possible. The paint can he 
mixed with picture mastic varnish. ( 2 ) 
When a stick is broken in the handle, 
use a brace and shell bit for boring out the 
waste wood. To prevent the stick splitting, 
bind it for a couple of indies with a wax- 
end, in a similar manner to tlic binding 
on the handle of a cricket bat or the rings 
of a fishing rod. After the new stick has 
been put in and the glue is dry, the binding 


may be removed. Treat the sticks before 
joining in a similar manner, and bore the 
holes with the brace and bit. Practice is 
necessary to bore the holes straight ; but it 
will be of some assistance to tie on four 
straight sticks, to project about 3 in. or I in. 
beyond the end where tlie hole is being horedg 
to form a guide for the hit. 

Repairing Umbrella Tube.-- Wlicii a steel 
umbrella tube is broken at the notch, the 
better plan is to fit a new tube entirely. 
This saves time and is more satisfactory. 
However, to repair, remove the tube from 
the frame, then got a piece of round iron rod 
about 3 in. long and of such a diameter as 
will tightly fit the inside of the tube. If 
the tube is a thick one, 2 >os.sibly a piece of an 
old thin tube may be procured that will fit. 
Push about in. of this dowel piecjo inside 
the tube and put a line rivet riglit through, 
then fix oil the end piece in the same 
way. The notch will best bo relixeil by hard 
soldering, as drilling a hole in < he 'tube will 
weaken it. 

Replacing Ribs in Umbrellas. --( I ) The 
following shows how to replaei! a. short, 
broken steel rib a' (Fig. oSl). This rib 
generally breaks near tlie joint. Uemove 
it in the following manner : Cut llie stitches 
that fasten the cover to this steel rib at 
b', b*. b* ; tlien remove the brok(*n steel by 
cutting witli a jiair of tinman’s snijis (cost, 
Is.) the rivet that ])asses through joint a'. 
This is done by ins(‘rting sni]>s s, as shown 
in Fig. 5.S2, If llie rivet is too hard to cut, 
file its liead down and ]uincli if partly out 
with a small steel jiiinch suniciimf ly to 
get a grip <jf it witli a })a,ir of pincers to 
pull it out, leaving the umbn‘lla with the 
cover partly open over the*, imd of a table,. 
a, as ill Fig. 5."<3. 'Po do this, a ilat iron, i, 
must be placed, with hole bored in it, utider 
the rivet m. Next remove tin', other ])art 
of the brok(‘n sttafi by lui twist ir)g tin; wire 
w (Fig. 5 M) with a small pair of .s(piarc- 
nosc pliers. 'J’lieii r(‘]>laee with steel taken 
from an old umbrella. Siic that the new 
steel is tlic same size from iiole to hole 
as the broken one, or the umbrella will 
not shut up easily, and wlieai it is open 
the cover will he a bit out of shape. Re- 
place this steel un the wire w (Fig. 581), 
and fasten the wire again with srpiarc-nose 
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pliers. A ring of umbrella wire can be 
bought for 2d. Then fasten the other end. 
Put a ^-in. French nail through holes for 
rivet, cut off point with tinman’s snips, 
lay on table (as in Fig. 583), and to rivet 
hammer lightly on flat iron ; if hammered 
too hard the joint will not work easily. 
If the hole is too small in the new steel to 
be put in the umbrella, open the hole with 
bradawl filed square and tapering, shaped 
like a reamer. If the French nail is too 
thick, place it in a small hand-vice, and file 
it at the end of a table ; rotate it between 
finger and thumb while filing, just as a 
watchmaker files a brooch-pin. Now fasten 
the cover first at ; open the umbrella 
to see if it works all right, then stitch 
through the scam at B-, b'^, and it is finished. 
(2) To put in a rib when broken at o (Fig. 
677), cut the stitches that fasten the cover 
to all ribs (b\ b’, b-^), lay cover back out 


of the way (as shown in Fig. 577), remove 
the broken steel by undoing the wire as in 
first case, put in new steel, d*aw cover 
back, and stitch first to the ends of steel 
(b^. Fig. 581). The umbrella is closed 
for doing this. Take care to stitch to the 
right steels. Then open umbrella and stitch 
the seams to B-, b-^ of steel (the umbrella 
being open for doing this). If there is 
sufficient metal left at the end of steel to drill 
a fresh hole, drill it with a small Archi- 
medean drill. The bit with which to drill 
the hole can be made out of a broken darn- 
ing needle. First heat the needle to cherry- 
red, hammer on flat iron, file to shape 
(d, Fig. 585), re-heat in fire to cherry- 
red, plunge in cold water, temper to light- 
straw colour in flame of lamp or candle, 
and finish on the oilstone. 

Urn, Bronzing {see Bronzing Copper) 



Valves, Grinding in 

Special tools are not required for grinding 
in valves, unless the sea tings have to he 
rofaccd hccausc they are pitted. The 
grinding medium is either emery powd(*r 
of various grades, fine sand, baked loam, 
or fine pumice-powder ; tlie most suit- 
able of these will depend on the ])ur])ose 
for which the valve is used, and on its size*. 
If the faces are in a bad condition, but not 
so bad as to require refacing with a tool, 
the coarser grade of emery is first used, 
care being taken not to cut the faces into 
circular rings, using a finer grade*, as tin*, 
grinding proceeds, and finishing with the 
finest, such as knife polish ; small valves 
should be finished with 2 )umice-pow<ler and 
oil. The emery is made, into a paste Avith 
ordinary lubricating oil. The grinding in 
is done as follows : — At the back of the valve 
there is a i^rojection, either with a slot for a 
screwdriver, or a square for a bt)X spaniu’r. 
Raise the valve and spread a little of the 
emery and oil paste on the seating, lower 
the valve and twist it backwards and 
forwards, apj)lying pressure with tlie left 
hand, and using any suital)le lever to the 
screwdriver or spanner. Every fcAV minutes 
turn the valve halfwjiry round, and let it 
have plenty of emery and oil. Not loo 
great a pressure must be a])plied, only 
vSufficient to give the grinding in(*dium a 
slight cutting action on the^ face of the 
valve. If the pressure is too' heavy, es^je- 
cially with coarse emery, deep circular cuts 
will be made in the face of the valve. The 


process of grinding must not he too hur- 
ried, and the pr»*ssiire must he evenly applied 
if a good tight joint is io he obtained. 
With large valves that are badly out of truth, 
and when a special facing tool (-annot 
he used, the seating can he trued up by first 
trueiiig th(‘ face of the valve to the correct 
angle in a hit In* ; the face is th(*n rubbed 
with a red-lead paint as used for facing 
slide valves, the valve })Iace<l in ])()sition, 
and a slight turn given, when all the high 
parts will be ina.rk(*d, I’hesi* high places 
are taken oil’ either with a tin«‘ half-round 
fil(i or with scrapers, and this ])roc(‘ss is 
continued \iiitil tin* whoh^ (d the S(*ating 
is marked, and afterwards tinislicd by 
grinding with (‘nn*ry and oil, ljoa,ni is 
pre])ar(*d by baking on an iron ])la1e or 
shovel in a furnmn* fire, and after cooling 
is sifted through win*, gauze or fine muslin. 
Baked loam and ]>nmic(^-])owder, not b(*ing 
so sharp as cm»*ry or sainl, an* nsial when 
a fine smootli surface is recjuired. Some 
engineers nniintain that (*mery is a wrong 
material for usf* in grinding valves made 
of soft nn*tal such as brass, the ornery 
bedding in tin*. s(>ft metal and ultimately 
s<;oring th(^ surfaces in contact. 

Vaporiser 

A vaj)oriser may be made from a ])iecc 
of soft Oerman glass tubing, about ‘J in. 
long and | in. in (liam(‘ter ; each end should 
he held for a few seconds in the flame of a 
Bunsen burner until the glass softens and 
tlic sharj) edge hi'eomes round. When the 
glass is cool, it should he hold so that the 
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flame just impinges on the tube about 3J in. 
from one end, and the tube should be slowly 
revolved until the glass softens, when it 
should be drawn out, as shown in Pig. 586. 
The tubes should be severed at a, and each 
small point should be held in the burner 
for a few seconds to round it off also, care 
being taken that it is removed from the 
flame before actual fusion takes place. 
The two tubes are now placed together, 
as shown in Fig. 587, and held in position 
by a small piece of thin sheet brass, which 
is bent over at each end so as to grasp the 
tubes. The vertical tube is passed through 
a hole in the cork of a perfume bottle, and 
the vaporiser is now comjDlete. By blow- 
ing through the horizontal tube, the per- 
fume is raised in. the vortical tube, and 
then scattered into fine spray by the blast. 



Fig. 687 . Vaporiser for Toilet Purposes. 


Varnish and Varnishing: 

> 

Vainislu's are of two main classes - oil 
and s])irit. Tin' former cannot be made 
satisfactorily at home, and tlu'ir application 
is a matt(‘r of ('Xtreine care, success de])end- 
ing on cleanliness of surface, brushes, and 
utensils, a bschce of damp, and the avoidance 
of mixed Inunds of varnish, no two different 
varnishes ever being mixed together ; in 
fact, the handyjuan .should never thin 
varnish, tlu^ inamifacturers supplying it in 
the bi'st ])ossible condition for u.se. Spirit 
varnish can be made fairly .satisfactorily at 
home. To be s\iet‘essful in the use of spirit 
varnish, the worter should be somewhat 
acefuainted with french polishing. Unlike 
oil varnish, spirit varnish, as a rule, does 
not flow level from the l)rush. The beautiful 
level surface' of oil varnish, as seen on car- 
riage bodies, is gained by allowing the first 


coat to get perfectly dry, and then rubbing 
it down smooth by means of pumice in lump 
or in powdf'r, before applying the next coat. 
The same principle underlies the successful 
use of spirit varni.sh. Each successive coat 
should ])c. levelled by the aid of fine glass- 
paper or the polish-rubber ; and it will 
further tend to succes.s if, before any varnish 
is applied, the pores of the wood are sealed, 
either by the aid of a coat of size or by filling 
in and spreading over the work a few good 
rubbers full of polish. For small work the 
latter plan is recommended. Its object 
is twofold : it prevents the ab.sorption of 
varni.sh by the unclosed pores of the wood, 
and keo2)s down the grai'n, which otherwise 
is apt to rise. The following hints .should be 
observed in applying spirit varnish : Dip 
the brush well into the varnish and lay it 
on across the grain, bi'ginning at the least 
exposed pojiions of the work, so that in case 
it has to l)e handled the more prominent 
parts may not be marred. The varnish can 
should be provided with a wire or bar sol- 
d(*red across the middle of the mouth. Dip 
the brush as may be required, wipe it off o;n 
thi.s bar, and la}’ off on the work as before. 
Stab the brush well into angles and comers. 
AMu'ii the whoh' surfa(‘(' has been roughty 
eovenal, wii)e the brush again on the bar, 
rc'iuoving all the varnish possible ; then lay 
off the \vork with the grain of the wood, draw 
th(‘. l)ru.sh backwards and forward.s, and wii)e 
it again if m'C(‘ssary. Repeat this operation 
until a ])erteetly level surface is obtained. 
Any grooves or dc.'pressions in the work will 
retain more varni.sh than the ])lain surface, 
and to pn'veiit the surplus running down, the 
brusli must be .stabbed in and drawn out 
towards the main surface. The la.st coat 
of varnish iiitn.duci'd will make a very good 
job if till' underiK'atb coats of vainish and 
slu'llae res])eetively ha\e Ik'cii treated care- 
fully in the maiiiu'r de.seribcd. 

Black Varnish (.vce Optical). 

Brown Spirit Varnish.- — This is made of 
shellac, 2 lb. ; gum sandarach, lb- ; methy- 
lated spirit (60^ over-proof), i gal. Shake 
until the gums are dissolved, and add vyarmed 
Venice turpentine, 4 lb. Shake until tho- 
roughly mixed, and afterwards .strain. It 
should be kept for a week or ten days pre- 
vious to use. Another spirit varnish is 
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made of 1 oz. shellac, 2 oz. resin, oz. i^uin 
benzoin, -J oz. j^uin thus, 1 pt. methylated 
spirit. Crush the ^ums, pour in the spirit, 
jind set aside in a warm place, fre(piently 
shaking the bottle. ( artd'ully si rain before 
using, and apply with a camel-hair brush, 
having no loose hairs. 

Brushes for Applying Spirit Varnish. 
Those made of canu'l-hair of the kind 
known as gilders’ mo])s are strojigly 
recommended, tlu^ majority of them btang 
far superior to those, insmted in wood handles, 
whether round or Hat. Those in tin should 
be avoided unless they can be waslaal out 
in methylated spirit and put asid(‘ wlam not 
in use. For domestic. purpf»ses, th(‘ varnish 
should be kept in a large-moiithed glass 
bottle, with the brush susjxuKh'd from llie 
cork. Glass or carthenwan* jars only should 
be used. Varnish containing shellac has a 
sort of corrosives action on tin, causing the 
varnish to turn dark coloun'd jind to sna^ll 
disagr(‘(‘a1dy. 

Furniture Varnish.-- White furnitnr(‘ var- 
nish is made of bl(*aclu*d shellac, ])ow(h'red, 
2 oz. ; spirit, 1 ]>t. Di.ssoha* th(‘ shellac, in 
about two-tliirds of th(‘ spirit, lilter, a.dd 
first one-third of tlie. remaining spirit, aii<l 
afterwards dilute with the nmiaiinhu’. A 
reddish varnish may Ix' mach' in the s:uiu‘ 
manner l.)y using orange instead of bleached 
lac, and a still darker cjie by tlu* use of a veuy 
dark lac, with the addition of a litlle. <‘x(ract 
of sandal-wood. 

Shellac Varnish. -There are two vr.rieties 
of sh'dlac — oriUige. and white. 1’h(\v may b(‘. 
bought^ dissolved in s])irit of wine n*ady for 
use, and also dry in tie*, shell-lik.* la.es. If 
purcluised in the lac, to pn'pare for ii.se, 
dissolve 2*^ lb. of the white, or 2 lb. of the 
orange shellac in -i- gal. of imdhylated spirit. 

White Hard Spirit Varnish. - Tic* Ix'st 
white hard spirit varnish* is made by dis.solv- 
ing fine picked guru sandaraeh, 2 lb., in 
methylated spirit, 1 gal. Strain and add 
finest pale turpentine varnish, 1 lb. Auotlier 
and a dearer kind is made of gum mastic, 2} 
lb. ; spirit, 1 gal. Dissolve, and adrl 1 Ib. 
finest pale turpentine varnish. 

Vegetable Parchment (see Parch- 
ment) 


Vellum 

Cleaning Vellum.-^riic following method, 
if carried out carefully, will restore dirty 
v<‘llum to its original condition. Ifiaee 
the vellum cm a board, and dam[) it well 
with a. s]umge, wat(*r being a]>pli('d to 
both sides. The vellum will then got 
limp ami will stretch. With tin* dressed 
side u])permost on the board, drive tacks 
W(*ll ill round tin* four e(|g(*s, ])uliing the 
v(‘llum outwards meanwhih*. as tight Iv as 
possihh*. Allow tin* V(‘!lum (o dry natu- 
rally, when it will be found that all the 
ensises have tlisappear(*d. To n*move any 
obstinate dirt or stains. a.ft(‘r the vellum 
lias beeonn* <lrv, and whih* it is slid tacl\(*d 
to tin* board, wash it with a wc'ak solution 
of oxalic acid, say a ])(*nny worth of aciil 
dissolvi'd in a ])int of wat(*r. It may be 
slat(*<l that in all skins of vellum thi*re an* 
transpar(*nt patches and e(*rta.in natural 
marks, which, of conrsi*, will not lx* re- 
moved. (/SVe “ Parchment.”) Vc'lbim must 
not Ix^ toueln'd with glasspaper, as this 
would spoil it. (‘omph‘t(‘ly. If it is thin 
and is inti'inh'd for a, book (*ov«‘r, it should 
Ix^ lined with white paper. This is bi‘st 
done by again tacking it. on the board with 
the undr<*ss(‘<l si(h^ upp(*rm()st, pasting the, 
]»aper, phieing it down, arid nihhing it 
thoroughly, afterwards allowing it, to dry 
in this position. 

Cleaning Vellum of Banjo. Slightly 
slaek(*n tin* brack(‘t, screws, tln*n rub the 
lieail with a tlaiinel and cold wat.«*r; a 
litlle. soa.p should be used if in*eessiry, 
d'ight(*u u]) tin* head again whilst still ■ 
damp. 

Colouring Vellum. For a, green dye, 
take*. 1 oz, of verdigris and 1 oz. of white 
wine vinegar, and pla.ee in a bolth*, near the 
tin; for a few <lays, .'shaking it three or four 
time's a elay. Pre^vienis te) applying the 
elye, wasli the; ve*llum witli a we*ak seilution 
of salt ()[ tartar. Then, whe*n elry, wash 
with the green solution tei tin*, shade rc- 
epiirexi. Fe»r a rexl elye : To 1 pt. of white 
wine) vinegar aeld | 1}>. ed Ib'azil dust and a 
small j)iece; of alum. Cork the mixture up, 
anel let it stanei in a warm place; for a few 
days bc'fore applying. There arc one or 
two points to be attended te) before apply- 
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ing the stain. First wash the surface of the 
vellum with a soda solution, to destroy 
the oily nature of the surface ; or this 
may be done by merely damping the surface 
with hot water. Before damping and 
colouring the skin, it should be well tacked 
down to a flat board and allowed to dry 
while still tacked to the board. To give 
a finish to the surface after colouring, 
paste it all over carefully- and rub with 
a folder or tooth-brush handle, and then 
wash off the paste. During the final wash- 
ing, some of the colour will wash out, so 
allowance must b(' made, for this when apply- 
ing the stain. It will be advisable to prac- 
tise with small pieces, carefully noting 
results. 

Mounting Vellum Certificate. — Ordinary 
flour paste or thin glue may be used. Cut 
the card])oard neatly to give a margin of 
i]i. all round. Lay the certificate on a 
piece of clean pa|)er, and with a brush paste 
it carefully all over. Then lay it in posi- 
tion on the cardboard, with a sheet of white 
paper on toj^, and rub it into contact with 
the board, using the heel or fleshy part 
of the hand. Afterwards, with the paper 
still on to]), rub down with the handle 
of a tooth-brush or similar tool. Care 
must be taken to work quickly, so as not 
to allow the damj) of the paste to disturb 
the ink or colouring of the certificate. If 
glue should be used, there would Ije less 
fear of trouble with the colours, but in the 
hands of a beginner, ])astc is cleaner and 
easier to work. 

Velvet 

Cleaning Velvet-pile Table Cover. — First 
remove all dust by hangijig the table cover 
up and carefully beating it ; next treat it 
several times with benzene, pressing each 
time so as to remove all the dirty li(]uid ; 
then hang it in the open air to dry. Of 
course this dry cleaning should be done 
in a room in which there- is neither lire nor 
artificial light. After thoroughly drying, 
if the table co\er is not sufflciently clean, 
lay it on a table and carefully sponge it all 
over with a mixture of equal quantities 
of methylated spirit and water. Do not 
wet it more than is absolutely necessary, 
and immediately dry it by pressing dry, 


clean linen cloths upon it. Again dry 
the cover, and brush it carefully with a 
moderately stiff brush to raise the pile. 

Renovating Crimson Velvet. — The follow- 
ing is a good method of raising the pile 
of a crimson velvet chair-seat cover. First 
take off the velvet covering, as probably 
there will be an under-cover of calico or 
hessian, and the stuffing will not be dis- 
turbed. Now heat an ordinary flat-iron 
and cover it with several folds of wet 
cotton cloth. Fasten the iron by the handle, 
face uppermost, in a vice, and, as the steam 
rises, pass rapidly the wrong side of the velvet 
backwards and forwards over the face of the 
iron ; finish by brushing up the nap with 
a soft brush. Another method is to fill 
a clean tin can with boiling water, cork up, 
and lay it on its side. Slowly pass the 
velvet over the can, and as the steam 
comes through, brush up the pile. 

Veneer 

Removing Veneer. — Old veneer may be 
removed by heating a flat-iron and pressing 
it well against the veneer ; the latter can 
then be readily ])rized up by means of a 
stout knife or chisel. The old glue can be 
removed with hot water and rag ; the 
rough surface can be re-veneered, or it 
may be planed up and glasspapered in order 
to leave a surface fit for polishing. Veneer 
cannot be taken off in such condition as to 
be fit to relay again. Instead of the method 
given above, it can ])e planed off. 

Venetian Blinds {see Blind and 
Painting) 

Violins 

Amber Varnish for Violins. — Amber var- 
nishes for violins are prepared in many 
shades, according to the class of amber 
used, and the paler the varnish the more 
expensive the gum. For a cheap quality, 
fuse o oz. of dark brown amber over a fire 
in a suitable vessel (copper preferred), then 
add b oz. of pure boiled linseed oil previously 
heated, and boil both together until the 
mixture turns stringy. Allow it to cool 
sonu'what, and slowly stir 12 oz. of American 
turpentine into it. Leave it for about 
fourteen days, when it is ready for use.. 
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To apply the varnish, rub down all in- 
equalities with No. 0 ^rlasspaper and with 
chamois leather, next apply a coat of the 
varnish, which should be well rubbed 
into the wood and allowed to drv ; then 
the second coat should be applied thbily 
and evenly. The room in which the var- 
nishing is accomplished should be at a tem- 
perature of not less than DO' F., which 
gives a brilliant and durable finish to the 
work. 

Cleaning Violin. The cleaning of a violin 
incrusted with dirt and resin is described 
in the “ Bazaar,” which recommends rul)bing 
it with a rag moistened in ^laradln oil, re- 
newing the oil as recpiired ; wnitm* must 
not be used. Hub patiently and candully, 
and the dirt will be rmnovecl. IVLiny instru- 
ments havii been blackened under the 
bridge and around the end of tlu' ting(‘r- 
board to giv(^ the app(‘aranc(' of age and 
use, and too much rubbing on that portion 
may cause the white wood to show. 
Much depends on the class of violin. Tln‘ 
artificial blackening a.nd ])owd(‘ring wilh 
resin is fi’cipiently so skilfully done tha.t 
it cannot be removed without injuring 
the appearance of the violin ; and it is 
also often so artistic; as to he (piit<‘ a. 
decorative feature. In such cases, nothing 
more is done than to clean away lightly, 
as above dc'serihed, the surface accumu- 
lations of dust, etc., and ])olish up with 
a piece of <lry, soft cotton. Ordinary 
parafiin oil is volatile, and its smell sp«*(‘dily 
disap])(‘aTs. Of course, care should lx; 
exercised not to slop it ahout the sound- 
holes. 

Remedying Worm-eaten Violin. -Worm- 
eaten violins are tliose, giMicrally, that an; 
old and, as a ruh', are theridore all the 
more valuable. Many (d tie* violins 
made during the sixteenth, seventeenth, 
and later centuries have been distigui'ed 
and have had their tone dest roved by 
the ravages of woodworms or bacilli, 
and though in some cases tlicy wci’c luiiii- 
gated, the instruments, ouc(* attacked, 
were soon beyond redemption, and riew 
>vood had to be inserted, often in vital 
parts. Among the remedies wliich have 
been proposed is nitric acid diluted with 
fifty times its volume of water ; but this, 
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besides killing the insects, stains and cor- 
rodes the wood. Other supposed remedies 
are solutions of picric a(*id and mercuric 
chloride respectively, but these hasten the 
decay of the wood. Hermann Mulhu*, a 
San Fran(‘is(‘o violin maker, ex[>t‘rim mUcsI 
for years with all the known^ su))posed 
reim'dies, none of which was found satis- 
factory 1 but he discovi'ia'd that good re- 
sults were given by aipia. dioxide* hydrogenii, 
which is a solution o| p(*ro.\ide of hvdrogi^n 
(Hd),); this do(‘s not injure tin* wood, 
but destroys inst'cts and bacilli. Hydrogen 
|)eroxi(h‘ is a, (‘olourless and odourh'ss 
liepiid, :\\u\ though saiel to have bi'en usesl 
lirst by ’riicnanl in ISIS, its jiropeudies 
as an antise'plic, aial d(‘odorant ha ve becom * 
km»wn during late* years only. ’Pin* com- 
nu'reial 15 pi^* cejjt. solution may lx* ap- 
pli(‘d with ln‘e<loni and with safely to aiiv 
ins(‘cl -(*at(‘n violin. 

Varnishing Violins, -ft is not usual to 
stain violins, bi‘tter results Ix'ing obtaiuabh; 
by incorporating tln^ colouring nnxlium 
with the varnish, 'rone* gradations are* got 
by rubbing olT with tine* pnmic(‘-pow(h‘r and 
wat<‘r as much of tin* (M)|onnxl varnish as 
may lx* re'()uin*d to gain the (h'sinxl r(‘sult, 
and th(*n building up tin* surface* that 
has been thus re‘e{uceal in thie-kne*ss by 
a])|)lying one* or more* e‘e)ats of varnish fre'e; 
freim eailour. Ne*xl the- Varnish is grounel 
d(»wn le-ve-l ly piirinVe, and e)ne or more- e;oa,ts 
of cl(‘ar varnish are* applie-el ail ove-r. 'riie; 
surfae’e* to be variiislie-ej having be-e-n well 
sme)ofhcel down with .Ve). t) glass(»a pe-r, go 
ove-r it with a sponge- slightly ehunpe-d wdth 
cle-ari wat(*r. Wdie-n elry, smoejth it down 
a.gain wdth glasspapei’, re-pe-ating tic* piex e*ss 
till a, smooth, de*.ad surface; is ubtaine-d. 
Then /ill up the; pore*s with e-e>pal varnish, 
using 1 parts e)f varnish te> 1 paid ejf (urpem- 
tine*. .Make; this.he>t by se-tling the; jar 
in an eeve-n, apf>lying whilst it is still he^t 
l)y me*ans f)f a still brush, anel lx-|e»re; it 
lias time* to hareh-n e-!e*an e>/l t)je* surplus 
])y me*ans e)f wanhling e*nclejsee! in fine*, .se)ft 
rag, making the; ]>ael we-t. wo’tli turpe-ntine. 
In a fe-w hours, when the- varnish h‘ft in 
the ]>e)re-.s has hael time to elry, a.p[>ly the* 
spirit varnisli. For a re-ehlish te)ne-, colour 
J pt. ed me;thylat(*el sjhrit by adeling a 
ele,sse*rtspe)onful of re*d sande;rs or one* pe*nny- 
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worth of dragon’s blood. In another bottle 
dissolve 2 oz. of white shellac (previously 
crushed small and dried), 2 oz. of gum 
sandarach, and 2 oz. of Venice turpentine in 
•J pt. of methylated spirit. Carefully strain 
the two through fine muslin into a clean 
bottle, and apply to the violin with a camel- 
hair brusl^ as evenly as possible. Give 
throe or four coats, applying one daily till 
the desired colour is obtained. For a self 
colour, simply dull with 2)umi(;e and water. 
If, however, gradations of colour are desired, 
the ]>uniice must be used more freely on some 
portions than on others, and the surface 
must be built up again with clear varnish 
as advised. Next cleanse the surface by 
careful washing, then bring uj) the lustre 
again by well rubbing with tripoli and 
water, or crocus and linseed oil api:>licd 
with cloth or felt, and impart the final 
gloss by a brisk rubbing with the ball of the 
hand and flour. If trij)oli or crocus does 
not produ(;e a high-grade finish, the sur- 
face may be brought uj) by french polish- 
ing, or a finish may be obtained by a coat 
of clear varnish if carefully laid on. 

Vulcanite 

Vulcanite is a form of indiarubber which 
has beim vulcanised with a largo tu'ojmrtion 
of activ(' material (suli)liur, etc.), the heat 
being maintained for a long time. Black 
vulcanite is called ebonite (which see). 
The best (pialities of vulcanite show, when 
fractured, a lustre somewhat resembling 
that of jet, and the 2)()orer the quality the 


lower the lustre. Although easy to machine, 
vulcanite is hard on tools, and in sawing, 
turning, planing, or milling, the best speed 
is that at which brass is machined. In 
milling there should be a free use of soap 
and water. Jjubricants should not be 
used when turning or sawing. Vulcanite 
is easily shaped. For examjde, to form a 
spout in a vulcanite dish, soften a corner 
in boiling water and mould the material 
to shape with the fingers. Then set aside 
until cold and set. 

Polishing Vulcanite. — Assuming the vul- 
canite has been turned and finished with 
a scraping tool, the article should be fairly 
smooth. However, emery in any form 
must be avoided. Take a handful of vul- 
canite shavings and a 2 )ply these as the 
article revolves. Next 2)rei}are a piece of 
soft linen (a surgical bandage will do) by 
soaking in any sort of common oil, and 
sj>rinklc one side wdth jmtty-powder (oxide 
of tin), then looj) the 2)re2)ared side round 
the article, holding the ends firmly with 
both hands, and work it evenly all over 
the article while the lathe is running; now 
finish the polishing in the same manner with 
a clean 2)iece of limm without any 2>olishing 
medium. 

Straightening Vulcanite Plates.- -Put tho 
jdates in moderately hot water, then idace 
each betw'cen twm smooth boards and screw 
these together tightly until the jhates have 
become cool again. Several ordinaTy screws 
fixed in the Ix/ards aroiiiid tlie p]at(.'S will 
s<*rve the puipose.. 
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Walking? Sticks 

Walking sticks of all kinds arc best cut 
in winter, from Ocdobor to February. The 
leaves are then off, and the character of 
the stick is more easily seoii ; also, the 
sap being inert, the stick when cut will 
dry quicker and better. The kinds which 
arc most easily got from English hedgerows, 
and which can always be depended on to 
do good service, are hazel, ash, and ])lack- 
thorn. They should, when possibh', lx; 
taken from sa2)lings, all (op wood being 
quite useless. Hazel sti(;ks are very light, 
usually straight, and always handsome, 
and reliable. Ash sticks are (he toughest 
of any, the best being saplings knowji as 
ground ash ; blackthorn iind whitethorn 
arc liable to brittleness, but, wln*n large, 
are just the thing for those who ]>reler 
a very heavy stick. Elm, maple, holly, 
crab, apple, willow, and some others, arc; 
ver\' seldom of any use, besides being more 
diflicult to get. The tools necessary for 
stick cutting are a small hand-pick of 
some killdj small sdW' (a ])roken turning 
saw wdll do very well), and a stout cl.isp- 
knife. Walking sticks as tnkani from the 
hedge arc very rough-looking things, as tlicre 
is always plenty of snpci'flnoiis wood left 
on to be trimmed ii]) when (he stick is dry. 
Suggestions as to the way in which the 
handles inay‘ be lrimm(‘d are shown in 
Figs. 08, s to 5‘Jd. T(; make a stick dry 

straight, soak it in hot water and ha?jg it 
to a beam for live or six weeks, with a 
heavy weight at one end. A coat of boiled 
linseed oil given occasionally while drying 
will greatly add to the toughness of (he 
stick. When trimming up the handle, 
the first consideration is to choose a shape 
smooth to the hand ; and, in carving, 


bohl (b'signs giv'e bcs( resuUs. Finish 
with french polish or spiri( vaiaiish. 

Ash, Seasoning, for Walking Sticks. — > 
To season wood and ])reven( it from crack- 
ing and spliding, it is usual to dry it slowly 
in a cool ])Iacc w'ith frc(‘ actx'ss of air to all 
parts. In (he s(*as()ning of ash sticks the 
following precautions should lx; taken: — 
The cut ends should be lightly bound with 
fine, soft (•o}>]X'r or brass win*, firmly 
fixed in ferrules, or fitted in ])i(‘(;es of 
gas barrel. They are. best seasomnl in 
boxes of dry sand, in wliicli they an* laid 
straight, sid(* by side, and then heavily 
W(*iglited to k(*ep th(*m from war|)ing 
whilst lx*ing dried. v\sh saplings ])ulled 
lip by the nx)ts should have* their roots 
bound tightly with soft wire, and then 
the sticks should lx* liung up in a cool 
room, with their nx>ts iqiwards, aixl their 
li<*ads W(*ighted with a h(*a,vy wi'ight to (*ach 
stick. If h'ft. like tliis during tlu* winter 
they will dry without warping or splitting. 
Ijat<‘ral l>ranches and long ro«)ts should 
not lx* cut clos(* whilst the sticks an* green, 
as (his is of((‘n (lu* cans** of cracking during 
seasoning, and can lx* safely doin' after the 
slicks are s(*as<m(‘di. 

Ash Walking Sticks. ( hx>d si rong walking, 
sticks may lx* made; out ol 1-fr. yfrips^ 
of w<*ll-sca.sorn*d a,*^l), J in. hy in. Each 
st7*ij> (Fig. ~>‘.il) .'^hoiiM first lx* loing up for 
a fortnight, with a, weight attached to 
pn;V(‘iit warping. \\ ln*n n*ady leer bending, 
seh*e-t tin* e*nd of tin; strip having the 
straighte'st grain, and wra[> it round, tor 
about I ft., with a c()tton bainl, as shown in 
Fig. Now place a large ])an of \vat<;r on 

the fii'o (srfi Fig. and put in it the bound 
ends of as many reels as it will conveni(;ntly 
hold, biq)]>orting the*m on the; back of a chair 
or other article, as shown. Such a vessel 
511 
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must be used as will allow the water to 
reach beyond the part where the bend 
will be ; and the lid should be utilised for 
shutting in the steam as much as possible. 
After the rods have been boiled for about 
an hour, they should be taken out of the 
vessel and the ends bent round a paint 
tin or similar article, as shown in Fig. 59(), 
to form the handle ; they are then tied 
securely with string, over the cotton bind- 
ing, and left for a day or two to set. There 


flaw may be worked out with the spoke - 
shave, and yet leave the stick sufficiently 
strong, after it has hardened, for a lady’s 
use. In selecting the ash rods, choose 
those with the straightest grain, which 
should appear as in the end view (Fig. 002). 
The bending should be inwards towards c, 
where the grain shows the centre of the 
tree to have been. After being very finely 
glasspapercd, the sticks should be stained 
and french polished. 



are other methods of steaming, but this 
will be found to give very good results. 
After the sticks have been bent and dried, 
they have to be reduced to a convenient 
weight and sha])e. The surplus wood gives 
opportunities for original treatment. The 
sticks may be plain and tapered, as in 
Fig. 507, or worked as in Figs. 508 and 500. 
When the handles are left straight, they 
will look better if they are made thicker 
at the end b (Fig. (iOJ) than at A. Sjiecial 
care should be taken, when bending over 
the handle, that the grain of the wood at 
the bend a does not run out as shown, 
or, in spite of the wrapping, a burst is 
liable to occur. If this should liappen, the 


Black Polish for Walking Sticks. — Dis- 
solve. about () oz. of garnet shellac in 1 pt. 
of methylated spirit ; the dark colour 
can be intensified by adding I oz. of black 
aniline spirit dye. To convert the above 
quantity into a spirit varnish, add 2 oz. 
of gum copal, -J- oz. of gum mastic, and h oz. 
of pale resin. 

Blackthorn Walking Sticks. — It is not 
usual to peel blackthorn walking sticks. 
The knots are trimmed off neatly with 
a sharp knife or a small plane, then polished 
with glasspaper and varnished, or given 
a dressing of linseed oil. If the bark is 
very rough, this also is rubbed down with 
fine glasspaper before it is varnished. 
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If, however, the bark is to be taken oft', “Congo Cane’* Walking Sticks. -These 
try the eftect of steam on it, or soak the are made of the (*oinmon overgrowtli of 
stick in very hot water for some time wood that springs up from the stumps of 

and thus endeavour to loosen the bark. ordinary elu'stnut trees soon after the 

When it is loosened, it may be serap(*d latter have bec'ii hdlc'd. For a few years 

off with a blunt knife. Ihe stick must Frane<» alone produced these sticks, but 



>94, 595. Fig- GOO. 

Figs. 594 and 695. - Ash Rod, Plain and Bound. Fig. 696. Bending Handle of Ash Stick. 

Fig. 697.— Tapered Stick with Curved Handle. Figs. 698 and 699. Ornamental Sticks with 
Straight Handles. Fig. COO, End of Stick Immersed in Boiling Water. Fig. 601. 

Handle with Defective End. Fig. 602. End View of Grain of Ash Rod. 

])e then dried, rubbed with glasspaper, and now large tracts of land in the provinces 
polished. CVoatia and Krain, in Austria and Hun- 

Cementing Silver Tops on Sticks. — Wa.x gary, wliere the (diestnut is a])ur)flant, have 

cement, to be obtained from any whole- been rented by Austrian capitalists. Some- 

sale umbrella materials dealer, 'is used. thing like a farthing is paid for each stick 

A good substitute can be made by melt- that is takem away. The stick cutters are 

ing slowlv together 1 lb. of bottle wax, men working ten hours ])er day foi a wage 

12 oz. of resin, and 8 oz. of pitch, and of 80 kreuzers (about bs. Id.) ])(*r day. 
well incorporating by stirring. Oirc is taken in the early spring to obtain 
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a good crop of sticks, the workmen going 
into the chestnut groves with nippers ; 
every stick that is to be cut later in the 
^ame year must first be nij)ped. March 
is the best month for the nipping process, 
as then the shoots begin to sprout. In 
the autumn the sticks arc ready to be 
gathered, having by then attained! an average 
length of () ft. () in., and a thickness at the 
largest part of about 1 ’ in. Undersized sticks 
must also ])e taken in the autumn and paid 
for at the regular price ; they are bent 
and prepared to serve as umbrella handles. 



Fig. 603. Joining Fig. 604. Carved 

Handle to Walking Handle for Walking 
Stick Stick. 

The fully grown sticks are stripped of twigs 
and thrown into boiling water to loosen 
the bark, which is then peeled oif in its 
Jiot state by the bare hands of the work- 
men. The sticks, after further dressing, 
are ready for export. 

Ebony Walking Sticks, Renovating. — 
To ^renovate ebony walking sticks that 
are marked and bruised, remove the worst 
bruises by means of a steel scraper, the 
edge of a knife, or glass, finishing with fine 
glasspaper. Wipe over the light places 
with ink, smooth down again, theij apply 
with a camel-hair brush, first to the bare 
portions, and, when equalised, all over, a 


black varnish made as follows : — 6 oz. of 
best pale orange or lemon shellac, 4 oz. of 
best gum benzoin, J oz. of aniline spirit 
black, and 1 pt. of methylated vspirit. 
Shake frequently till dissolved ; carefully 
strain through muslin ; add more spirit 
afterwards if too thick. Use it in a warm 
room. 

Fixing Horn Handle on Walking Stick. — 

Below is shown how to fix the horn head 
of a walking stick to an iron screw dowel 
that is firmly fixed in the stick itself. It is 
assumed that a hole in a horn handle has 
worn too large for the dowel screw to grip. 
If so, a new screw of larger gauge is neces- 
sary. Screw the horn on the screw first. 
If the screw is tight and there seems danger 
of splitting the horn, warm the screw in a 
flame and screw home whilst hot, and then 
immediately immerse in cold water. There 
is no cement that will make a firm join. 
A wooden plug might be tried, but it will 
be dilficult to get the old screw into it, as 
the plug will probably wind out. Fill the 
silver mount with wax cement or sealing 
wax, and screw the handle up tight whilst 
the wax is fluid. 

Fixing Silver “ Nose ’ ’ on Walking Stick. 

— To fix the nose, put inside it a little wax, 
also smear a little on the end of the stick, 
press the nose on, and hold it sufliciently 
long over a gas-burner to melt the wax ; 
then press firmly home, taking care not 
to burn the stick or to get the mount too 
hot. The nose may be made further secure 
by putting in a small pin. Trim oft’ any 
stray wax when cold. 

Ivory Walking Stick, Straightening. — 
Pro(;ure a length of dry deal or pine 30 in. 
(or less) by 3 in. by 2 in., and along it run 
a straight groove with a round-nose plane 
the size of the diameter of the stick ; secure 
the stick with narrow lead staples in the 
groove, and stand in the sun. Turn the 
stick in its bed daily until it is straightened. 

Joining Handle to Stick. — To join a 
wooden handle to a sticky one way is first 
to rough out the handle, as at A (Fig. 003) ; 
bore a hole with a small bit, and enlarge 
and taper this with a hollow taper bit or 
wood reamer, as shown by the dotted line. 
Taper the end of the stick, B, to fit the 
hole, and when a good joint is made, glue 
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it on and allow to dry ; then clean oiT level 
at A (Fig. 601), and carve or shape the handle 
to some suitable pattern. The joint at a 
may be concealed with a ferrule. 

Oak Walking Stick, Darkening. — As oak 
sticks contain tannic acid, they may be 
easily darkened to any shade by applying 
those substances which combine, with tannic 
acid to form a black dye. All solutior^s of 
iron will do this. Iron rust, dissolved in 
acetic acid, vinegar, or sulphuri(r acid, 
forms iron acetate or iron sulphate. Dilute 
this with water, brush over the sticks, drv, 
and repeat until dark enough. Another 
shade may be got with bichromate of potash 
dissolved in cold water ; another, with 
strong li(pior ammonia', either by brush- 
ing or holding over the fumes ; otluT sha,dcs 
with logwood, lime, potash, and soda. 
Green walnut shells will also darken oak. 
When dry, rub with rough (;anvas, dress 
with boiled linseed oil, again rub when 
hard, then varnish with copal or hard 
spirit varnish. 

Polishing Walking Stick. -To fetch out 
the figure, wipe over with raw linseed oil 
by means of a pad of wadding or flannel. 
If the polish is ai>plied with a camel-bair 
brush it will need more smoothing down 
with finest glasspaper and a trace of linsiM'd 
oil. In either case, ajiply a fair body of 
polish, and finish bright and level by fric- 
tion. In most cases this tinisli is gained 
by the application of one or mon* coals 
of b(‘st spirit varnish; but, as I'rcnch polish 
docs not always wear well outdoors, nsc. 
oil varnish, such as churcli oak, or coach- 
iinishing varnish. BTcnch polish is made 
by dissolving about 5 oz. of best orange 
shellac ill 1 pt. of methylated spirit, ft 
should be kept in a glass or stone jar, and 
has a corrosive action on tin. 

Repairing Ebony Stick.- Elxniy walking 
sticks are cut from the solid wood, and are 
extremely difficult to repair when broken 
at a bend in the handle. However, mix 
up a little fresh glue not too thick, slightly 
warm the broken edges, and glue them 
together as tightly as possible. If there 
i.3 a vice handy that will open wide enoiigli 
to liold the crook, it can b(? used, a. piece 
of wood being placed across the inside of 
the crook so as to bring most of the vice 


pressure on the join. The stick should 
be left for at least twenty-four hours to 
set properly ; then drill a hole with a 
Mor.se bit so as to cross the fraijture and 
insert an ordinary wood screw, its head 
being countersunk )>elow the siirfa.('t* of the 
wood. Fill up any (rrevici's and the head 
of screw with black sending wa.x rulibed 
in with a bit of red-hot win*, a?id finish 
with an old file and glasspa])er, afterwards 
staining with a gooel ebony stain and 
then poli.shing. 

Repairing Walking Stick. - If the breakage 
is rather hing. the stick may peissibly be 
repaire'el by simply gluing the broken 
])ie'ce\s te)ge*tlier. This will make a, neat 
job if ca.n‘fully eleuie', anel if goexl glue is 
iise.'d the joint will stand for yeNirs. Make 
the glue rather thin. W^arm I lie* pme;e3 
to be* joine*el, eaive-r them with glue as hot as 
])e)ssible*, ])ut the pie'ea's te)g('tlu*r, and hind 
lirmly with a pie‘e‘e e)f tjijie* or string, taking 
care te) s(jue'e‘Zt‘ out all superllue)us glue* fre)m 
the*, joint, ff the* l)n‘akag<‘ is raggeai, it will 
be* ne‘ce'ssary te) plane* both [)ie‘C(‘s to a, beH'cl 
about I in. hnig te) Ibrm a, spliea*. Allow 
the glue a coujile* of elays to dry before 
removing the l)ineling, anel then cleaiu oft. 
When a iishing-roel is spliceal in this manner^ 
it. is the* usual ])ractie*e‘, te) wrap the* joint 
with waxeal lhre‘ael; but this would look 
rathe*r iinsiglitly on a. walking stie*k. 

Shark's Backbone Walking Stick. If the 
shark’s backbone* is at ])ie*sc.rit in a, elriejel, 
anel the*n*fe)n‘ liard e*e)ndit ion. re*me)ve tim 
spinal ar<'hc*s with a knife. Tln'ti, with a 
rasp, the ealge* e)f a. ])ieHa‘, e)f glas.*'*, a.tid glaSS- 
pape*r, make* it as nearly as possible* round. 
Se)ak tlien in water until it beeome*s ejuitc 
pliable*, and, atta.ehing a hea.vv we*ighf to tlie^ 
ie)Wi*r e*nd, bang it n[> to elry. For a bent 
hanelle, see-iire*. the* upper e‘nel e)ve‘i- a, earcular 
be‘ain. Finisli oil’, when pt*rfectly elry by 
further sme)olhing down with glasspaper, 
tixiiig a ferrule*, and fre‘nch j)e)lishing. 

Varnishing Walking Sticks. The*, soft 
gums that are* useel in the manufae t lire; of 
.s[)irit vii rnislie’s are* a])t te) solte*n a.n(i rub off 
under the constant ediating of vvaiin hands, 
so that if varnish is useel on tin*. h(*ads of 
the* sticks and atterwards fmishcel out with 
polish, the iilm of shellac that is left by 
the* polishing will be; insiiflicicnt to fe)rm a 
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hard protective surface. Thicker polish 
on the heads would give better wearing 
results, especially if free from any colour- 
ing matter ; staining should be done before 
applying polish or varnish. French polish 
or spirit varnish, though giving a pleasing 
finish to sticks, does not wear so well as the 
polished goods of manufacturers. Stick 
makers, for both walking sticks and um- 
brellas, turn out vast quantities, and use 
proper drying stoves by which a hard enamel 
surface that is not obtainable by air-drying 
varnish is produced. 

Weighting Walking Stick Handle. — Fig. 5S8 
(p. “)42) shows how to weight a stick with 
lead. Holes are bored, as shown, and then, if 
something is wound round the stick at the 
cross-hole to keep the metal from running 
out, and the molten liquid is 2 )oured in at 
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the end of the long holes, it will form a 
T inside the wood, and it will bo impossible 
for the lead to fall out wlnui cold. 


Walls 

Damp-proof Composition for Walls.— The 
following preparation, which resembles var- 
nmh in appearance and handling, will be 
found iiseful for first coating gable ends, 
cellars, and damj) walls, particularly Avhere 
paj^er and paint will not adhere. It forms 
a firm foundation for painting or j^aper- 
hanging by 2 )re venting the damp striking 
through the walls. The ingredients are : — 
Pale or colourless resin 14 lb., coal-tar 
naphtha or benzene 1 J gal., jiale oak varnish 
pt., boiled linseed oil 1 pt., and zinc 
white paint M lb. . Melt the resin in an iron 
pan, move well away from any fire or lights, 
and add steadily, whilst continually stirring, 
the oak varnish and boiled oil, both of which 
should have been warmed previously ; 
then add the najfiitha. Dissolve the zinc 


white in a small quantity of the naphtha, 
add to the preparation and thoroughly stir. 
Allow it to cool, and if thick, add more 
naphtha. This preparation may be coloured 
with paste paints thinned with naphtha. 
If a brick-red colour is required add Venetian 
red paint, or for colourless and transparent 
composition omit the zinc white paint. For 
porous or highly absorbent brickwork, 
render the composition more fluid with 
naphtha for the first coat, so as to penetrate 
the bricks ; the second coat will effect a 
certain cure. 

Plugging Walls (see main heading, 
“ Plugging ”). 

Removing Limewash from Walls. — To 

remove limewash from a wall, dilute some 
commercial hydrochloric acid with ten 
times its weight of water, and apply this 
with a brush. When all the lime is re- 
moved, wash the wall down with water. 

Wall Protectors for Chairs. — To protect 
walls that are painted, papered, or stained, 
from being marked or bruised when chair 
backs arc placed suddenly or carelessly 
against them, the following device may be 
used : — Procure some indiarubber buffers, 
as sold by rubber merchants, and some 
round-headed screws, and fasten the buffer 
to the part of the chair back that first comes 
in contact with the wall, as clearly shown 
by Fig. (irs. If the chair back has much 
curvature, only one buffer is required, but 
if the back is only slightly curved or flat, 
two buffers may be used. 

Wallpaper and Wall Hangings 

In selecting wallpapers, says “ The 
Plumber and Decorator,” remember that 
all the rooms in a house should form one 
colour scheme, and that all the papers should 
be in somewhat the same style. The hall 
and staircase may have a richly coloured 
paper with a vigorous and pronounced 
design. More delicately coloured paper 
is suitable for the drawing-room, but it 
should have a bold design, as it is required 
to form a background for furniture. The 
dining-room, being mostly seen by artificial 
light, which modifies colours, should have 
a paper richly and brightly coloured, with 
a pronounced design. Bedroom wallpaper 
should be of a delicate tone, with an easy, 
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flowing pattern. Cool colours should not 
be used in rooms facing north, nor warm 
colours in rooms facing south. Papers 
for whitewashed walls or ceilings should 
be soft and pliable ; if they crackle when 
crumpled in the hand, or stretch to a 
very marked degree when wet, they arc 
apt eventually to crack. Notes on artistic 
wallpapers in the “Decorator” mention 
that a plain-surfaced paper forms a more 
satisfactory background for pictures than 
a patterned paper. If a pattern must b(‘ 
used, such papers as the Kottman, Essex, 
and similar kinds could not be improved 
upon. A very conventional design, with 
plenty of vertical lines in it, comjiosed 
of dark shades of blue-green, brown-green, 
or red, looks well in conjunction with the 
usual gilt-framed oil paintings. Still, Mr. 
Fletcher Clayton thinks a plain wall is 
the best. Distemper has often been used 
for the walls of living rooms, but is rather 
coarse. For kitchens, sculleries, store- 
rooms, etc., nothing could be sweeter or 
cleaner, but a good paper or canvas is more 
comfortable to live with. As dust is con- 
stantly entering houses, the paper would 
be more serviceable than the canvas, unless 
this is painted and varnished. When used 
for the ground cf a frieze# in a dining or 
entrance hall, distemper is rpiite suitalde, 
and docs not look bare. There arc scv(*ral 
kinds of plain-surfaced papers which might 
be used for living rooms. A good (piality 
of lining paper would do for bedroom walls, 
which do not have to stand the wear and 
tear of the ground-floor walls. For the 
latter rooms there are ingrain 2)apers — 
quite plain, striped, spot pattern, counter- 
change, shot 2>attern on stTi2>e, and others. 
There is an imitation ingrain paper (coloured 
on one side only) which might do for cJu'aper 
work. If a stout pajicr is used, and the 
joinings show (in spite of all precautions, and 
in consideration of the lighting of the room), 
a stencil pattern or sprig })laced at ijitervals 
along the seam will help to disguise it. 
The following suggestion, carefully worked 
out, might look well. Supposing the ingrain 
paper be plain greenish-blue in colour, the 
stencil might be done in bluish-green, thus 
producing a slight contrast without upset- 
ting the main colour scheme. Mr. Clayton 


prefers a 5 -ft. to (l-ft. dado and a deej) 
frieze. 

Anaglypta, Hanging.— All but light quality 
Anaglypta should he trimmed with a metal - 
edged straightedge and a sharp knife, 
such as a shoemaker's knife. The material 
having been cut to the required lengths 
and trimmed, it should he pasted with 
ordinary papcrliangers’ ])aste. Let it stand 
for fifteen to twenty minutes, then cover 
it with ordinary ]):iste to which is added 
one-fourth glue. Now hang the material 
at once before it commences to dry. Use a 
cloth for pressing the Anaglypta to th(* 
wall, as a roller presses down the relief. 
Linernsta is done in a similar manner, but 
for this a roller can be used, as the relief is 
solid. A better finish is gained bv first 
lining the ground with a (‘ominon brown 
imjier — the eoinrnoner tin*, better. Ordi- 
nary colours may ])e used for painting 
relief paper— a ])reliminary coat of size 
will stoj> exc(‘ssive suction - but only cer- 
tain patterns lend themselvt's to ornate 
decoration. All the (Muhossed papers look 
well applied to walls as djidos if capped 
with a dado rail, and finished in plain colours 
and varnislied. 

Cleaning Wallpaper. - 'Fo fr(*sh(’n up wall- 
pa2)er, rub luiskly and well with cotton, 
flannel, or flannelette, using a fresh piece 
as the old one lj(*('om(‘s dirty. If necessary, 
continue the rubbing, but use the freshly- 
cut side of a stale loaf of bread ; rub always 
either vertically or horizontally, and do 
not cross the rubs. Walli>ap(‘r may he 
cleaned by first brushing it down and 
wij)ing with a clean eliamois leather to 
remove, loos<i dust, afteuwards rubbing with 
stale luead. 'two or three thieknessos of 
clean blotting pajxT laid on a grease spot, 
and kept in ])f)sition for a short time by 
firm jucssure with .a hot iron, will generally 
remove; such blernish(‘s. Benzem;, carefully 
applied, is also effectual. 

Emdeca Wall Decoration. -Erndoca wall 
decoration is fixed with paste made up as 
follows 1 part of white-lead (by weight) 
to 2 parts e)f whiting, well ground and 
thoroughly mixed witli ()rdinary varnish 
or gold-size into a slightly liquid mass. 
Apply this paste with a trowel to the back 
of the sheets in a thin, even layer, and 
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then fix them to the wall or ceiling, apply- 
ing equal pressure with the fiat of the hand. 
The sheets should touch each other closely 
at the joints, and any paste remaining on 
the face of the material must be wiped off 
immediately with a soft rag. Emdeca 
should not be fixed to cement walls, unless 
the walls are from six to twelve months 
old. The proper system of fixing is shown 
in Fig. ( 30 ( 3 . Commence at the plumb 
line, and work from the centre towards the 
ends. 

Lincrusta, Hanging. — A good paste for 
fixing is about half each of flour paste 
and glue. Make the paste, dissolve the 
glue by heat, and then mix. The glue 
will require to be thoroughly amalgamated 
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withjthc paste, and the latter should be 
properly made, and free from lum])s. This 
is the paste used generally by the trade 
for LiiuTiista, Ja2)anese paper, Anaglypta, 
etc. Trim the Lincrusta with a cobbler’s 
knife and straightedge upon a bench, 
cutting the material slightly inwards from 
the face, and so ensuring the face of the 
joints meeting nicely. The roller must not 
be used on sucJi materials and designs when 
rolling is likely to injure the “ relief ” or 
raised i)arts. A few small upholsterer’s 
gim2)-j)ins should then be tacked in to kee 2 > 
the joints well down until the paste sets. 
The heads of the pins will not show if they 
are light or dark, according to the colour 
of the material. The lengths of Lincrusta 
and any other thick and heavy material 
should always be cut, trimmed, and matched 
to the exact size before fixing. Lincrusta 
paper can be used to cover a ceiling, but 
the latter must be cleared of all flaky 


substance and well washed, then lined 
with stout white or brown lining paper. 
The relief paper may then be fixed with 
glue-paste. 

Papering Ceiling. — Properly to paper a 
ceiling is an operation that requires an 
amount of deftness and skill that can only 
be acquired by experience. The paper is 
prepared in the same manner as for hanging 
on a wall. Special attention is, of course, 
paid to the method of pasting, and it is 
almost useless to attempt to put a common 
paper on a ceiling. The jiaper must be 
of good quality ; and if it should be a 
heavy one, it may, as in the case of heavy 
wallpapers, be temjiorarily kept in place 
by drawing pins. In the case of a 2 >aper 
hung on a wall, the pa})er, until it is dry, 
is held in place j)artly as the result of fric- 
tion, but princijially by the adhesiveness 
of the 2>aste ; but when paper is hung on 
a ceiling, contact is maintained solely by 
the adhesiveness of the 2)aste. It is necessary, 
therefore, to prc2>are the ceiling so that 
the i)aper may more readily adJierc to it 
by first thoroughly cleaning the cciliiig and 
then coating or sizing it with a solution of 
glue and whiting. When this is dry the 
jjaper may be hung. If the ceiling is at all 
rough, it should be smoothed with jmrnice- 
stone, as paper will not readily adhere to 
a rough surface. In hanging a relief paper 
on the ceiling of an iiT(‘gularly shaped room, 
any old distcm2:>er that clings to the wall 
should be washed away, and a coat of size 
given when the wall is dry. ^Strike out lines 
on the ceiling as a guide to hanging the 
2)a])er, and work strictly to the lines. The 
edges of the paper should be trimmed 
with a broad sharp knife guided by a steel- 
edged straightedge. The material should 
be soaked with which has been 

added a third 2^art of Scotch glue. The 
joints must be butted, and after the paper 
is in 2)n^<ition, the edges should be turned 
back and have a little extra 2iaste applied 
on them, then replaced and rolled with a 
china wheel, but not so heavily as to damage 
the relief. The 2>l‘'ices where the joints 
come may be coloured. So that should the 
paper shrink, the joints will not be very 
noticeable. A stiff roll of paper on which 
to carry the pasted strip is handy when 
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Hanging, and, sliould tlic strip be heavy, 
a few copper-headed tacks are useful to 
keep it in position till it dries. Care should 
be taken not to stretch the paper ; and 
the rule should be to work from a central 
line, and away from the light. 

Papering Damp Walls.— [f the damp 
places are entirely due to a cause which 
has been removed, it would be as well to 
let the walls dry naturally before re-paper- 
ing ; but if damp plai‘(‘s are to be ren(h‘red 
innocuous to paperhangings, an interposing 
waterproof medium must be provided. 
This may be either pitch paper— hrown 
paper coated on one si<le with pitch — 
1-ply Willesden ])aper, or tinfoil. The 
latter is very satisfactory in use, as, owing 
to its extreme thinness, it can be applied 
in patches without the fact being noticeabh' 
through the (jovering pa])er. Tinfoil is 
hung with paste in the saane manner as 
paper ; and sometimes, in order to counter- 
balance any slight iinperhu^tion in the melal, 
the patch is given a coat of patent knotting 
(shellac dissolved in methylated spirit). 

Papering Staircase having Dado. — The 
hall and landing should be marked out .‘J ft. 
(assumiiig this to be the height of the dado) 
from the top of the skirting, and a line 
struck that height parallel with tlic skirting. 
The same height is taken from the skirting 
that is on the stairs, measured ])crp(*ndic.ularly 
with th(i skirting, and not with tlie trca<l. 
When the line has been struck down the stair- 
case walls, the filling should he hung, tin*, 
lower edge being carcdully cut level with the 
line. This is important, for if the tilling is left 
uneven, the rough edge would look unsightly 
should the dado and border be varuislied. 
If the filling is a plain one, it does not 
matter much from what angle a start is made, 
though it is easier to work from right to left. 
The paper must be ))uttcd ; that is, the edg(?s 
brought close together without overlapping. 
After the filling is put uj), the dado should 
be hung, and then the bordin. The border 
should be mitered, instead of following 
the curve of the skirting, wlierc it meets 
at an angle wnth the stairs and landing, 
stairs and hall, etc. 

Papering Wall.— If the plaster is new 
it will require a thin coat of size. If it 
has previously been coloured with distemper 


this must he all washed off, and a coat of 
weiik size given to the wall. When the 
paper is hung, ils edges should ho towards 
the window, so tliat the laps do not show. 
The edges should l)»* cut close at one side, 
hut not at the other hy | in. The paper 
must now he luit into h'ngths .V in. longer 
than the sides of the room, so that the pat- 
tern matches, fare must he taken to cut 
straight across. Use tlie plumb-line to 
ensure the pajier hanging straight. If it 
d<K^s not hang right, ])ull it away from 
the wall to within (i in. from the toj), then 
let it fall into its right plaee. With a 
soft clean cloth or clean brush Ix'gin at 
the top, going down the centre*; gently 
press the ])a.])er down, then brush off from 
right to left. He sun* the edges are down. 
Mark with the hlunt (‘iid of the scissors where 
the ])aper meets the skirting ; cut, and dab 
it into its place. 

Paste for Wallpapers. -Klastie^ or pliable 
paste may be* made, as follows : iS oz. of 
ordinary starch, :> oz. of white de.xtrinc, 
22 oz. of cold water, 2 oz. of horax, (» oz. 
of glyc(‘riiie, and 1 gal. of boiling wat(*r. 
Mix the starch and dextrine with the (iold 
water to a batter. In another vessel dis- 
solve the borax in the boiling water, tlien 
add to it the glycerine ; fh(‘n add gradually 
to the starch whihs constantly stirring, 
when it will turn into a t ra-nslucent j)a,ste. 
This ])aste will not crack, hut is very pliable, 
and may be us(*d with advantage vvdiere flexi- 
bility is required, as on (^\p(*nsive ]>aper- 
hangings. Strong adhesive*, paste for heavy 
wallpap(*rs may la*, jirepared by mixing 
8 lb. of rye flour into a batter fr(*(^ from 
lumps with 1 gal. of cold water; then add 
steadily d gal. of boiling water, constantly- 
stirring ; after whiiih, J lb. of powdered 
resin should be gently sprinkled in, a little 
at a time. Should the j>ast(* beijoine thick 
when cold, thin to tin; r(Hpiir(*d consistency 
with hot water. This is a good paste , 
and may be used for hanging In^avy wall- 
papers or leather. Tlie following are the 
ingredients for the well-known Venetian 
paste : — Fish glue 8 oz., cold water lb oz., 
Venice turpentine I oz., rye flour 2 lb., 
boiling water 1 gal. Dis,solve the glue in 
a glue pot with the cold water in a water 
bath or over a fire ; then stir in the Venice 
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turpentine. In another vessel dissolve or 
make a batter of the rye flour with two pints 
of cold water, then add, while constantly 
stirring, the boiling water. The contents of 
the two vessels should now be stirred well 
together. This makes a paste that is very 
tenacious, and, owing to the Venice turpen- 
tine in its composition, will make paper 
adhere firmly to any painted surface. 
Lincrusta-Walton may be hung with a paste 
made by dissolving with boiling water 1 lb. 
of best Scotch glue, and adding to a paste 
macjp from lb. of liest fl()ur ; apply it 
very thick, and in a warm room. 

Quantity of Paper Required. — The table 
below shows how to ascertain the number 
of pieces of paper that will be necessary for 
papering rooms of various sizes : — 


Ileignt 
fromSkirt 
ing to 
Cornice. 

Mettsuremeni Round the Wulls hi Ftet. 

32 30 -11 18 50 00 08 72 80 ; 81 ! 88 % 'llK) 

Ti'. Ft. 

7 to 7i. 

4 .0 1 6 , 0 

I 1 

7 

8 

9 

9 ' 10 1 10 , 11 : 12 

12 

Ik to 8 . 

1 1 5 1 0 0 

Li 

8 

8 

9 

10 ^ 11 11 ! 12 ' 13 

13 

8 to H. 

5 r> 0 i 7 

8 

8 

0 

■■ r ■ 1 

10 ; 11 j 12 ; 12 ' 13 

11 

8Mo « . 

- 1 L „ . ^ 

0 1 0 j 7 ^ 1 

8 

9 

10 

11 ^ 12:12 13 ' n 

14 

9 to n. 

5 1 0 , 7 7 

9 

9 

10 

iJ 12 : 13: 13 15 

1 ... ■ . 1 : 


^ to 10 

5 1 0 7 ; 8 , 

9 

10 

11 

' ! ' i ' 

12 13 11 111 1 15 

; 

10 to lOi. 

5 ! 0 8 , 9 

i:i 

10 


12 i 14 ! 1 1 i 15 ' 10 1 17 

i 1 : : 1 . 

lOA to ll . 

0 7 ' 8 , 9 

10 

11 

12 

13 1 14 . 15 ! 10 17 


lU to 12 . 

0 1 7 8 9 

10 

11 

13 

13 15 j 10 j 10 , 18 

18 


Find the height of the room between the 
skirting and the cornice in the left-hand 
column of the table, and the nearest figure 
to the measure round the walls in the top 
line. The figures where the two lines cross 
or meet will show the number of pieces of 
paper required. In measuring round the 
walls the doors and windows are generally 
included ; this allows a little fer waste. 

Re-papering. — Before re-papering old 
walls, all the old paper should be stripped 
off (by labourers or boys). It should be 


first saturated with water, and then scraped 
with a chisel knife, care being taken not to 
injure the plaster ; the walls must next 
be thoroughly cleansed with hot water, and 
the surface stopped and repaired as for 
distempering. When the wall is dry, coat 
it with thin size. 

Roll of Wallpaper. — A roll of wallpaper 
in America contains 8 yd., but ordinary 
papers are sold in double rolls, each con- 
taining H) yd. ; for this reason the term 
“ roll ” has an uncertain meaning. The 
standard of measurement is the “ piece,’' 
not the “ roll,” the former being an 8-yd. 
length of paper, 18 in. wide as a rule. Thus 
an American roll is equal to one piece, and 
a double roll to two pieces. An English 
roll contains 12 yd., that is, I J pieces, and 
French rolls 9 yd., or 1| pieces. Lately, 
however, French and (jrernian manufacturers 
have produced rolls to agree with English 
requirements. Japanese leather papers arc 
in “Jap” rolls, each containing 12 yd. 
of paper, .‘fh in. wide, thus equalling in surface 
three American pieces. 

Warming: Bottle 

A cheap and useful warming bottle 
can be pr(q)ared as follows : — Mix 1 part of 
sodium acetate with 9 parts of sodium 
hyposulphite, filling a stoneware bottle 
about three-quarters full ; next, it is 
tightly closed with a cork and laid into 
hot wafer or placed in the oven, so as to 
cause the contents to melt. This bottle will 
give off heat for half a day or so, and 
becomes hot again when it is vigorously 
shaken from time to time. 

Washing Copper 

Cleaning Washing Copper. — To clean a 
copper in which hams have been boiled, 
thus rendering it unfit for boiling clothes, 
partly fill the boiler with water, add a 
little soda, and place in it a quantity of 
potato parings. Boil the water and well 
stir the parings to remove the grease. 
Now take out the water and parings and 
allow the boiler to cool ; then apply a 
coat of whitewash made by slaking a little 
quicklime in water, and allow it to set. 

Leaky Washing Copper. — There is no 
practical means of making an effective 
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repair to a cast-iron pan in wliich holes 
have been worn. Cement cannot he ex- 
pected to remain soiiiul, e^’en tlioiij^h a 
zinc false bottom be put over it, Imt brim- 
stone might be tried. Take a piece of stick 
brimstone, and melt and work some of it 
into the holes with a hot soldering bit. 

Washing: Liquor 

Washing liquors consist of a solution 
of ammonia, or of a mixture of son]), am- 
monia, and turpentine. A suitable liquor 
can be made by dissolving A lb. of olive soft 
soap in 1 gal. of water, then adding l(> oz. 
each of turpemtino and strong ammonia. 
The olive soft soap is a sweet kind of soft 
soap made from olive oil. Tt will lx* best 
to try the reci])e on a small scale first, to 
see if it is suitable. Other recipes are : 
(1) A concentrated solution of sodium car- 
bonate is rendered causti(^ by agitation 
\vith slaked lime. This li(]uid must be 
used very cautiously. (2) Mix togetlu'r S 
2 )arts of alcohol, <S parts of oil of turpentine, 
and 1 part of licpior ammonia, and use 
three or four tablespoonsful to one pint 
of soft soap or one pound of hard soap. 
The fabric should be soaked in water for an 
hour or so before using this. {•>) A mixture 
of 1 part of borax and IdO parts of water 
is suitable for fine laces, etc. For stiff 
fabrics, use d parts of borax. (1) Notting- 
ham washing liquor is made by mixing 
together 42 parts of water, S parts of white 
soap, and 1 part of potassium carbonate. 
(5) Three parts of yellow soap, H parts of 
saturated solution of ammonia, and 2od 
parts of water, are said to const if ute the 
Hall washing liquor. ((>) Yorkshire wash 
is a mixture of 1 part of saturated ammonia 
solution and Id parts of water. (7) Accord- 
ing to a (ferman recipe, 77 parts of dried 
soda and 2^1 parts of powdered (juilla-ia bark 
make a useful w'ashing i^owder. 

Waste, Cleaning: 

For cleaning dirty, oily waste, a good 
method is to use a galvanised tub to which 
is connected a |-in. steam pipe ; the dirty 
waste is put into the tub, a box of JVarl- 
ine added, and the steam turned on. \\ lien 
the waste has boiled for a few' hours it is 
taken out and run through a clothes wringer. 


wdiieli puts it in a very good sluipo for use. 
Another method is to separate all the oil 
and a portion of th(‘ dirt in the w'asfe and 
rags by means of a centrifugal Wiishing 
maeliiiie. 

VV^aste-pipe 

Removing Obstruction from Waste-pipe. 

Take th<‘ ease of n \vast(>-j)i])e into wdiich 
a stick or pi('(‘e of cane has accidentally 
fallen. If it is found to be impossible 
to force tlh' |)ieee of can«' through the pipe 
by means of a ca,u(‘ witli a wad on the 
cud, it w’ill 1)0 )U‘(’essary to cut a slit in the 
side of tin* |)i])e (assuming it to he lead) 
near where tlic ])icct‘ of cane is lodged. 
The grease can then Ix' nunoved l)y passing 
a flexible eane through, hf)l water being 
allowed to flow at th(‘ same time. The 
slit in the ])i])e should afterwards be closed 
and sold<‘rcd over. A plumber should do 
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Fig. 607. Dials of Water Meter. 

this, as h(^ has all the tools and a])])lianoe 3 
iK'cc.s.sary. He would also bo able to 
advise if a. l)ra.ss screw-eap soldcnxl in the 
bend of tin* pi])e, where the obstruction is 
most lik<*ly to occur, wouM bi; an advan- 
tage in view of future contingcMicies. 

Wat€ir Meter 

The dials of the siinj)lcst form of waiter 
meter ar<‘ shown in Fig. <>07. The four 
small dials are arranged in a, row. The 
lowest <iial (first on the right-hand side) 
reads U}) to 100, 000 gal., and tin* highest 
dial (last on the loft -hand side) reads to 
100,000,000 gal. The simple.st method of 
reading the under is to iiotc^ the position 
of the ])oint<‘r on the lowest dial and write 
down the figure (th(‘ propor figure to read 
on each dial is the lowest of tlje two figures 
between which the pointer is found), and 
do the .same w'ith cacli of tlie other dials in 
order. When the figunas have been written 
down, read of! the total, which will be the 
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correct reading of the meter. In, Fig. 607 the 
pointer on the 100,000 dial is between 8 
and 7, consequently 7 is the correct figure, 
and represents 70,000 gal. ; the pointer 
on the second dial lies between 5 and 0, 
therefore 5 is the correct figure, and repre- 
sents 500,000 gal. ; on the third dial the 
figure 2 represents 2,000,000 gal. ; and 
on the fourth dial the figure 2 represents 
20,000,000 gal. ; these figures added to- 
gether give a total of 22,570,000 gal. This 
method of reading can be used for all 
meters, either gas or water, that arc pro- 
vided with this form of dial. 

Waterproofing 

Waterproofing Fabrics. — Woven fabrics 
may be rendered waterproof in a variety 
of ways, one of the commonest methods 
being to apply a coating of rubber solution 
and then to vulcanise Ihe film of rubber 
remaining after the evaporation of the 
solvent. By the waterproofing method of 
Hime and Node, zinc is added to a solution 
■of cellulose in an amnioniacal copper solu- 
tion ; copper is precipitated, and the fabric 
to be proofed is immersed in the remaining 
colourless visc.id solution of ammonium 
.zincatc and cellulose. The impregnated 
fabric is pressed, dried, and wet -calendered ; 
that is, passed between rollers. By another 
method, a fabric having a close texture 
is treated with sulphuric acid (115" Tw.), 
the fibres being partly parchmeiitised 
thereby, and the interstices closed without 
the texture of the cloth being in any way 
injured. The excess of acid is washed out, 
with or without previous treatment with 
alkali, and the fabric is passed between 
calendering rolls, which complete the closing 
of the interstices. Holfert’s process is to 
pass the fabric through a bath of gelatine 
and then expose it to the action of gaseous 
formaldehyde, the gelatine becoming in- 
soluble. Another method of treatment is 
to apply to the fabrics boiled linseed oil, 
paints, varnishes, asphalt urn, etc., as in 
the production of oilskin, tarpaulin, and 
the dike. But one of the best of the water- 
proofing processes is explained below, in 
which the fabric is treated with an alumina 
Boap. The word “ soap ” refers generally 
to a material used in removing dirt, and 


this it does by attacking grease and by 
removing the harshness or “ hardness ” 
of the water in use. But there are soaps 
which are insoluble or quite incompatible 
with Avater, and these have their use in 
rendering fabrics waterproof. The ordi- 
nary soap of commerce is in one of two 

classes — “ hard ” or “ soft ” and is formed 

by boiling fats with alkalis. With soda as 
the alkali, a hard soap results ; with potash 
a soft soap, these products being the alka- 
line salts of certain fatty acids — oleic, 
palmitic, stearic, etc.— derived from the 
fats used. When a solution of a, salt 
of any other metal is added to a solution 
of either of the above soaps, a precipitate 
of an insoluble soap of that metal is formed, 
because all but the alkaline soaps are inso- 
luble in water. In this manner it is pos- 
sible to produce soajDS of lead, copper, iron, 
aluminium, etc. Alumina soap, so largely 
used in waterproofing, is formed from alum 
and soap in the manner above described. 
In waterproofing fabrics with an alumina 
soap, one of two different methods may 
be employed. For the first method two 
solutions are required: (1) 1 lb. of alum 
in 1 gal. of boiling water ; (2) 1 lb. of ordi- 
nary soap in 1 gal. of boiling water. Keep 
these solutions in separate tubs or troughs. 
The best soaps to use arc palm-oil or white 
curd soap, but common yellow soap answers 
very well. The soap must be dissolved 
entirely or the coating will be patchy. 
When the solutions have cooled slightly, 
but while they are still warm, the cloth to 
be waterproofed should be immersed in 
the first for about fifteen minutes, so that 
the soap sinks into the fibre. The cloth 
previously should have been soaked in wat el- 
and wrung out. After wringing out the 
excess of soap solution, immediately plunge 
the cloth into the alum bath, in which it 
may remain for an equal period, and, being 
removed, excess of alum solution may be 
wrung out also. If .a thick coating of the 
alumina soap is required, the cloth may 
be put through this treatment two or 
three times, and, after steeping in clean 
w^ater, it may be hung out to dry. The 
cloth on drying will be rather stiff and white, 
and somewhat rough, but will be quite 
waterproof ; if the roughness is objected 
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to pass over tlie surface a hot iron, or 
calender the cloth between rollers. Any 
kind of cloth may be treated by this method, 
but the most suitable kinds are those 
that are closely woven, no matter how 
coarse the fibre is. Fabrics waterproofed 
in this way are but little altered ; their 
feel is, however, somewhat harsh, and 
water poured over them will run oil without 
wetting any part, the alumina soap having 
filled up all the interstices, and formed 
over the fibres a protective coat, which 
prevents the water touching the cloth. 
The second method of applying the alumina 
soap is in the form of a solution in petro- 
leum ether. The alumina soap is formed 
by mixing together the boiling alum and 
soap solutions as previously prepared ; for 
complete precipitation, lb. of soap will 
be required to every 1 lb. of alum. The 
alumina soap separates out as a large 
cake, which should be collected on a piece 
of cloth, and the water squeezed out. 
The cake may be broken up into small 
pieces, thoroughly dried at a low tem- 
perature, put into a dry, wide-mouthed 
bottle, and covered with petroleum spirit 
(benzoline) ; paraffin oil is unsuitable, 
because it forms an unmanageable, stringy 
mass. As the soap absorbs the benzoline 
it swells, and should be stirred from time 
to time, so that it is mixed thoroughly. 
The paste thus formed may be diluted as 
required with benzoline, but care should 
be taken not to add too much of it at any 
one time, because, on standing, the mass 
becomes unaccountably fluid, and possibly 
too thin ; if this should occur, a little 
of the alumina soap is added. The water- 
proofing solution made in this manner 
may be laid on the cloth with a brush or, 
better, by passing the material through 
rollers fed with the solution. After treat- 
ment, the cloth should be hung out for 
a short time in the open air to allow the 
benzoline to evaporate. * If a thicker dress- 
ing is required, the cloth may be coated 
two or three times ; for ordinary pur- 
poses, however, once is quite enough. The 
alumina soap may be coloured reddish- 
brown by the addition of a little perchloride 
of iron in place of some of the alum, and 
green by the addition of sulphate of copper 


(blue vitriol). It is also possible to obtain 
other colours by employing solutions of 
other metals, but these are more or less 
expensive. The common colours, yellow 
and black, may be imparted by stirring in 
yellow ochre, or lampblack with the soa}> 
solution in the first method, or by ki\eading 
it with the alumina soa]) in the second. 
8till another method of water])roofing fabrics 
is given below. This process has the 
recommendation that, whilst water is ]>re- 
vented from entering, the air is allow('d 
to escape*. Procure some best glue or ce)n- 
centrated size, make a weak solution of it 
(care must be taken tha-t the solution is 
not too sticky), and, whilst still hot, add 
alum to it, stirring the mixture at the 
same time. This must be continueel until 
the mixture has a decided taste of the 
alum, when what remains of the latter un- 
dissolved should be taken out. It is w('ll 
to use a brass vessel for this ])urp()se, as 
otherwise the mixture may become dis- 
coloured. The right pro}K)rlion of alum 
may easily be ascertained by letting a 
few drops fall into a saucer and dipping 
the tip of the finger in it, applying it to 
(he tongue. Have ready prcpansl a lit t hi 
soap in solution (soapsuds), whicdi should 
be added to the mixture in the vess(‘l. 
If the garment is of somewhat fine material, 
it is best to take this solution of siz(‘, 
alum, and soapsuds, and, while hot, brush 
the inside of the material with it until 
it has received an Cfjual coating all ov(*r, 
taking care not to do any part of tin* out- 
side, and to sec that all the inside is fully 
covered. Tin* nap of the cloth on the 
front side may be smootln*d down, if n(*ces- 
sary, by ])assing ovc^r it a clean brush 
dipp(‘d in cold water. Of course*, coarse 
tweeds, moleskins, and otlier like mate- 
rials which do n()t possess any definite 
markings, may be brushed over with the 
mixture hoih inside and out. Th(i better 
plan, however, when the nature of the 
material will admit of it, is to dip the 
material bodily into the mixture. This 
will ensure the process being properly 
carried out. After the material has been 
thoroughly w(*ll impregnated, it should be 
passed through a wringer, the mip being 
smoothed down as before described. All 
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that now requires to be done is to expose 
the cloth or garment operated upon to the 
action of the air in order that it may dry. 

Waterproofing Paper. — A transparent 
waterproof paper having the appearance 
of parchment may be prepared by im- 
mersing silk paper in an aqueous solution 
of gum-lac and borax. After drying in 
the open air, pass over it a hot iron. 

Carnaliba Wax (see main heading, “ Paraf- 
fin Wax”). 

Wax 

Dentists* Modelling Wax. — This may be 
made by melting l(i oz. of yellow wax with 

1 oz. of olive oil and then adding 8 oz. of 
wheat starch, 4 oz. of Venetian tui-pentine, 
and 1 oz. of Venetian red. 

Grafting Wax. — A good grafting wax, as 
used by gardeners when grafting fruit- 
trees, consists of equal proportions of resin, 
beeswax, and tallow, melted in a metal 
pot over a slow fire, thoroughly incorporated, 
allowed to cool, and used lukewarm. But 
unless the wax is to be used in large quan- 
tities, it is much better to j^'i^chasc it 
ready made. The French preparation, Le- 
fort’s Mastic, is a good one, and may be 
used either hot or cold. 

Modelling Wax. — Generally it will be 
found much cheaper and more satisfactory 
to buy modelling wax than to make it, as 
first atteinj)(s generally result in a sticky 
mass, unpleasant to handle. However, here 
arc some recipes : (1) 1 11). of beeswax, 

2 oz. oE Burgundy pitch, and 1 oz. of lard, 

melted together over a slow lire, stirring 
well all the time ; add yellow ochre in 
powder to give a colour. (2) 1 lb. of bees- 
wax, I 11). of hird, and 1 gill of linseed oil, 
melted at a slow heat ; add about I lb. of 
flour or sifted whiting, and knead well. 
Tf the mass is too sticky, add more flour 
or whiting. (.3) 1 lb. of beeswax, J lb. of 
suet, and 1 gill' of white turpentine ; add 
whiting, as for (2). (4) Mix together equal 

quantities of beeswax and white w'ax, 
then for 1 lb. of the wax add 1 oz. of resin, 
J oz. of lard, and two or three drops of oil. 
Heat, and mix well. Any of the above mix- 
tures may be tinted by the addition of 
powdered colours, as yellow ochre, Paris 
green, red-lead, vermilion, etc. 


Paraffin Wax (see main heading, “Paraf- 
fin Wax”). 

Pliable Wax. — Beeswax melts at 150® F., 
so that placing in hot water will render it 
pliable. Either vaseline or lard will be 
suitable for keeping wax pliable and soft. 
The amount to be added will have to be 
proportioned to suit the particular pur- 
pose for which the wax is required, but, 
as a guide, melt down 4 parts of wax and 
add 1 part of either of the above materials ; 
it will be easy to add more if it is required 
softer. 

Refining Wax. — Shred the wax into a 
vessel of boiling water, and continue the 
boiling for some time ; then allow the whole 
to get quite cold. The cake of wax may 
now be removed and the loose dirt scraped 
from the bottom. 

Repairing Wax Dummies. — For repairing 
cracks in the face, etc., of wax dummies, 
a suitable composition may be made by 
melting d parts of white wax with, say, 

1 part of clarified lard. More or less lard 
will make it softer or harder as desired. If 
it is wished to be of the same general tone 
as the figure, the necessary colour, in dry 
powder, may be added in melting ; or the 
new work may be made to match after- 
wards with dry colour and a camel-hair 
brush. If the repair is in the mouth, eye- 
brows, etc., tube oil colour may be neces- 
sary. A few drops of balsam fir added to 
the wax will prevent it from melting in the 
sun. The tools for smoothing down should 
be of polished boxwood, or better, of hone ; 
in form, they are like the human thumb, 
but on a smaller scale. Such modelling 
tools can be bought at the larger tool shops 
and of artists’ colourmen. Failing any- 
thing better, a rounded tooth-brush handle 
will serve the purpose. Wetting the tool 
will prevent the wax sticking. 

Saddlers* Black Wax. — Melt in a pan 
over a slow fire till thoroughly amalgamated 
^ lb. of pitch and J lb. of resin, stirring 
slowly the while, then add about half a 
pennyworth of boiled linseed oil, and pour 
a small quantity of the mixture into a 
bucket of cold water. Allow to stand for 
half a minute, then pull the mixture hand 
over hand ; if it sticks well together without 
cracking or breaking, it is right as to soft 
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less, but if it cracks and breaks, put in 
nore oil ; if too soft, add more resin or 
pitch. If the mixture is of the desired 
jonsistency, pour it all into the cold water, 
ind pull it hand over hand till it floats on 
3he water ; cut a small piece and throw it 
n to try. Add more or less oil (or tallow will 
io), according to the weather. 

Saddlers* White Wax. — Take equal (piaii- 
bities of wax (as used for best white wax 
candles) and white-lead and place in a vessel 
in an oven to melt ; regulate the stiffness 
by using more or less wax. 

Sealing Wax (see miin heading, “Scaling 
Wax ”). 

Shoemakers* Wax. — For use by shoe- 
makers and saddlers, wax that chips or 
flies to pieces when in use is too hard ; 
however, it may be tempered by the addi- 
tion of a little tallow or oil, the whole being 
melted, poured into water, and thoroughly 
worked. The last operation is best accom- 
plished by having a piece of timber at a con- 
venient height, placing the wax across it, 
and giving both hands a simultaneous 
downward movement, gathering the wax 
together into a lump and repeating the 
process as quickly as possible until the 
material becomes too stiff to work. A 
good wax is made as follows : — ^To 5 lb. of 
best Swedish pitch add 1 o/. of beeswax and 

1 oz. of olive oil ; melt these together and 
work them as above, and if the wax is re- 
quired black, add 2 oz. of lampblack. For 
white wax use 1 lb. of beeswax, J lb. of 
clear pale resin, and J lb. of best white- 
lead. Both kinds should be kept in water 
after being made into balls, to prevent these 
sticking together. 

Squeezing Wax. — The following is a reripe 
for making squeezing wax for taking im- 
pressions from wood carvings : — Take ^ pt. 
of boiled linseed oil, ^ lb. of best beeswax, 

2 oz. of Burgundy pitch, 2 lb. of best 
flour, and one pennyworth of dragon’s 
blood. Cut the wax into thin slices, ])Iacc 
it in an earthenware pot along with the 
boiled linseed oil and Burgundy pitch, and 
melt slowly. When the ingredients are 
thoroughly well blended, put the flour on a 
•tin tray and pour in the mixture gradually, 
tubbing the flour thoroughly well into it; 
In the way of “ squeezing wax ” there is 


r>55 

nothing better than the French moilelling 
paste sold by Reeves. Another recipe is as 
follows Beeswax, 100 parts ; Venice tur- 
pentine, 13 j>arts ; lard, (> ])arts ; precipi- 
tated bole, 70 parts. Mix and^ knead tlic 
mass in water. 

Wax Figures.— Wax figures are made 
of clarified beeswax. At ordinary tempera- 
tures it can be cut and shaped with facility ; 
it melts to a clear fluid at a low heat, mixes 
with any colouring matter, and takes sur- 
face tints well ; its texture and consistency 
can be modified by the addition of earthV 
matters, and oils and fats. When meltecl, 
it takes the finest impressions of a mould, 
and sets and hardems at such a tempera- 
ture that no ordinary climatic influ uices 
affect the form it assumes. A coloun‘d 
drawing is first made of the figure, or, if this 
be not possible, a photograph, with written 
description of the characteristics and fea- 
tures of the individual to be reproduced. 
A rough cast of the liead is thim mad(% 
and is carved into a resemblance of the 
portrait with modelliug tools. Then it is 
tinted, the eyes inserted, the wig installed, 
and the figure dressed on a wirework dummy. 
The hands are usually cast in moulds. 

Wax Figures, Cleaning.— (1) A method 
of cleaning wax faces or models is to rub 
them with a flanm^l slightly damped with 
turjxmtine. The cfilours, if fade<l, may 
be restored as described in a paragraph 
below, (li) To clean wax figures, make 
a solution of i 11). best white soap, with a 
little fuller’s earth, to gal. of hot water. 
When dissolved, kd it cool ; then apply 
with a sponge, and finish off with cJcmt 
water. (3) (Jut 1 lb. of white (Jastilc soap 
into thin sliavings and dissolve in 1 gal. 
of boiling water; allow to become cold 
before using. Sponge the heads with this 
solution and wipe off with a flannel wetted 
with clean water. 

Wax Figures, Colouring.— Wax figures 
from which the colour has been removed 
by cleaning can be re-coloured ’ in any 
of the following ways :~(1) The colouring 
of the heads may be done with transparent 
stains, as paints, being opaque, are liable to 
give a patchy appearance. The stains may 
' be made by dissolving aniline dyes in 
methylated spirit ; the solutions should 
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be weak ones. Eosine will be suitable for 
the whole of the face and a touch of a 
stronger solution for the cheeks. (2) Melt 
white wax with sufficient clarified lard to 
prevent the wax setting too quickly. The 
colours may be mixed with this as a medium, 
just as a painter would mix colours with 
oil ; apply with sable- or camel-hair brushes. 
(3) Dry powdered colours may be rubbed 
upon the models with the finger, an artist’s 
stump, a hare’s foot, or a puff. Pearl 
white and rouge will probably be suffi- 
cient, especially if supplemented by a 
couple of tubes of oil colours for the eye- 
brows and lips. (4) The best plan is to 
remove the wax, place the deeper colours 
upon the papier-mach6, then cover the 
whole with slightly tinted wax and smooth 
as above. Finally colour the lips, eyebrows, 
etc., with oil colours. 

Wax Fruit and Flowers. — The neces- 
sary things include 4 lb. of medium sand, 
a large pie -dish, a pudding-basin, a wooden 
spoon, and a small table-knife. For the 
mould obtain a 7-lb. bag of best fine plaster- 
of-Paris ; for the model, 3 lb. or 4 lb. of 
best white wax. It will also be necessary 
to have a small quantity of each of the 
following dry colours : — Prussian blue, ultra- 
marine blue, carmine, chrome-yellow, rose 
pink, purple, scarlet powder, No. 1 chrome- 
green, No. 2 chrome-green, and any other 
colours that taste may suggest. One bottle 
of balsam fir and some fine wire will also 
be needed. Begin by making a lemon. 
Take the basin and stand a lemon upright 
in it ; surround the lemon evenly with 
sand till exactly half has been covered, 
so that one-half projects from an even layer 
of sand. Now encircle the visible half of 
the lemon by a band of paste-board 2 in. 
high, and exactly 1 in. larger in circum- 
ference than the fruit. In the pie-dish 
mix enough plaster-of-Paris to the thick- 
ness of a stiff cream to cover the half of the 
lemon with a coat J in. thick. Having 
got it to the right thickness, pour it over 
the half lemon, tdking care that an even 
coaf is deposited. The cardboard circle 
will prevent the plaster running away. 
Leave it alone until it is hard enough to 
handle ; then take it up gently, take out 
the fruit without injuring the fine inden- 


tations of the peel in the interior of the 
shell, remove any sand that may be 
clinging to the base of the half mould, and 
make in the rim of it four holes, each large 
enough to hold a pea. Grease the rim 
and holes with a little oil and fat mixed ; 
replace the lemon in the mould exactly as 
it was when removed, taking great care in 
that respect ; fix a card rim round the 
outer edge of the half-mould, and the mould 
can then be completed. Wash from the 
utensils all traces of the previous plaster ; 
this is most important. Mix fresh plaster, 
and pour it over the other half of the lemon, 
taking care that this is as thick as that 
previously mixed. The fruit is now com- 
pletely coated with plaster. Let this dry 
as before ; when it is ready, insert a knife 
between the join and prize it apart with- 
out damaging the interior ; take out the 
fruitj and the mould is complete. Let 
the mould rest for half an hour. Casting 
the wax is the easiest part of the business. 
Melt in a covered basin enough wax nearly 
to fill one of the halves of the mould, and 
while it is warm well mix with it sufficient 
chrome-yellow. Now take the mould and 
immerse it in hot water for a minute ; then 
add a little balsam fir to the wax, and pour 
it into one of the half -moulds. Fix the 
other half on, and, taking the mould in the 
hands, press the halves together, and shake 
the whole in such a way that the wax is run 
evenly over the interior of the mould. Do 
this for a few minutes ; then plunge the 
hands with the mould into cold water, 
and leave it there for two minutes ; take 
it out, open the mould, and the lemon 
will be complete, unless it is desired to 
touch up the ends with No. 2 chrome-green. 
In this way almost anything that is mould- 
able — including fruits, nuts, vegetables, 
etc. — may be made ; and wax-working 
is not only instructive and pleasant, but, in 
the hands of a smart person, remunerative. 
For the making of wax flowers and leaves, 
get a sheet of glass 18 in. square. Put 
some soft soap in hot water in a bath, and 
stir it till it lathers. Warm some of the wax 
as for fruit, adding a little balsam fir ; 
colour according to work in hand. When' 
the soap- water in the bath is blood- warm, 
and the wax melted and coloured, steep 
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the glass in the water, take it out, plunge 
it into the warm wax, and when it has an 
even coat of wax on it, plunge it into the 
water again, so obtaining a smooth sheet 
of wax. La^ this on the board, dry it, and 
lay a natural leaf on it, making the veins on 
the wax with the thumb-nail. Cut out the 
shape of the leaf with a sharp penknife, and 
curl by bending over the finger or back of 
the hand. Join the leaves by the aid of 
fine wire, and mount under a glass case. 
Practice in making leaves will lead to the 
making of flowers, which are more difficult 
than fruit or leaves, as there are no moulds. 
Take a rose, for instance ; every leaf has to 
be made separately of very thin wax, and 
joined by wire. Keep on trying, however, as 
the same wax will do over and over again. 
The following short table serves as a 
guide to colouring. “ Cast ” means the 
colour the wax should be made while warm. 
“ Applied ” means put on dry after fruit 
is completed. Always get a fine specimen 
to copy: — 


Fruit 01' Article | 
Apples 

Banana Melon 
Cherries 

Egg Blums 

Filberts 

Oranges 

I’ears 

Plums 

Pineapple 
Pomegranate ' 
Peach I 

An Egg 


Vast 


Chrome-yellow 
Cliromo-yollow ; 
Wliite or pale 
yellow ' 

Chrome-yellow 

CJ rcen i 

Different parts, ; 
yellow ami ' 
red lead well , 
mixed in the ; 
wax before | 
easting I 
Yellow ; 

Prussian blue 1 
and rod well i 
mixed before 
casting 
Yellow 

Burnt umber 

White 


White 


Appli^’ I 


(Ireenish touches 
(Irecnish touches 
Touched up with 
lake 

Touched up 
greenish 


Toii(;hod up to 
nature 


Experiment with 
gamboge 
Touched up with 
purple 

Touched up with 
ehronie-yellow 
and lake 
Touched up with 
chalk 


Cleanliness is indispensable ; not a particle 
of dirt must be near the work. In mixing 
the plaster, always remove all traces of one 
lot before preparing the next. 


W.C. Basins, Cleaning: 

One pennyworth of spirit of salt will be 
foiuid sufficient to clean any ordinary w.c. 
basin. Apply the acid by means of a 
piece of old rag tied to the end of a stick, 
and after sufficient time has elapsed for 
the incrustation to become softened, or 
partially dissolved, wash with clean water. 
If the incrustation is very thick, the opera- 
tion can be hastened by scraping. Any 
spare acid should be thrown down the 
drains, as it is a dangerous poison. 

Weights 

Coins can be iisod as handy substitutes 
for weights. The table given below is only 
approximately correct. 5s. (kl. worth of 
new English silver weighs 1 oz. troy = 
480 gr., and Is. weighs 87 gr. One ounce 
avoirdupois weighs 487| gr. Therefore Hs. 
worth of silver at 87 gr. to the shilling 
weighs exactly 481),*^, gr., or about 1*14 gr. 
less than 1 oz. avoirdupois. The error 
throughout the tables given is, therefore, at 
the rate of a little over 1 gr. per ounce, or 
18Jgr. error in the pound, and Ihe differ- 
ence is consequently only J per cent. 

From 1 lb. to J oz., using numbers of coins 
of equal value -- 


Coins. 

1 Ih. 

:! »/. j 

i Uj. 

1 Ib.'ioz. 

1 ! 

1 

l(U. loe. 

Jlalf-crowiiH 

32 

i 

21 

10 

s! i' 

2 -- 

ShillliiKH ... 

HO 

00 

U) 

20 1 10 

1 5 i ~ 

SixpeiiceH ... 

i()0 ; 

120 

HO 

■10 j 20 

, in- 

Tlireepeniiy- 

!-320 ' 

210 

100 

HO ; 40 

1 20 ! V) 

PoiiiiieH 

■ .w 1 

:i() 

24 

12 0 


Hairpcnniea 

HO ; 

00 


20 1 10 

1 10 ' - 

Earth iii«H ... 

Jl)0 

120 

1 HO 

W 20 



Ounce and parts, using combinations of 
coins of different values — 


IVeight. 


1 OZ. 
1 OZ. 
1 OZ. 
I OZ. 
i OZ. 
i OZ. 

3 oz. 
i oz. 
\ oz. 


Half. 

Vhrir,.. nrntny. 

crowns. 

piei'cs. 

1 

\ 

10 

1 

- 10 

! _ 1 

1 I 

- ' i 

- 7 

— ' 

5 

O 

_ 

O 

_ 2 

1 

— 1 


Shillings or 
Halfpennies. 


1 


3 

2 

1 


Sirpemes 

or 

Farthings. 


5 

5 

1 

4 

5 
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Wheel -greases 

The wheel-greases or lubricants tabulated 
below are suitable for all lands of vehicles, 
and the simplicity of their manufacture and 
the small cost of the raw materials render 
them economical. The base used is prin- 
cipally resin oil, a product obtained by 
the distillation of resin. 



1 

2 

3 

Crude resin oil 

100 

100 

100 

Heavy mineral oil 

SO 

50 



China clay 

25 




Lime (slaked) 

10 

10 1 

' 9 

Soda solution 25*^ T. 

10 



10 

Blacklead (phunhaj^o) 

. 1 


7 

Cylinder oil 

. . i 



2(> 

Water 


5 



The method adopted in preparing these 
greases on a large scale is as follows : — First 
slake the lime and pass it through a sieve to 
remove flint and other gritty matter. The 
oils are then placed in an iron vessel and 
heated together. The china clay, lime, and 
lead are next added, and the whole is 
thoroughly stirred into a uniform mix- 
ture, when it is run into suitable packages 
and allowed to cool down for use. These 
greases are occasionally reduced or adulte- 
rated with French chalk, mica, whiting, 
and barytes, which should be well stirred 
in whilst the whole is fluid. The common 
varieties of grease may be made by simply 
mixing together newly slaked lime and resin 
oil, and the second recipe may be prepared 
without heat, the ingredients being merely 
mixed thoroughly. 

White Acid (see Acid) 

White -lead 

White-lead is ^by far the most valuable 
pigment used by the painter, its excellent 
body and covering properties, and its great 
durability, rendering it a good prim- 
ing for all kinds of work, especially on 
wood, of which it is a valuable preserva- 
tive. ,It also forms the basis of most 
tints and shades, and in application it 
works far more easily than most other 
pigments, and covers much better. This 
pigment is distinguished from all others by 


the case with which it mixes with oil, and 
by forming a paint which readily flows from 
the brush. Its great disadvantage, how- 
ever, is its poisonous character, which 
affects not only those engaged in its manu- 
facture, but also those who are much 
occupied in applying it. White-lead is a 
basic carbonate of lead, and is represented 
by the formula 2PbC0^+PbH202. It has 
far greater body and covering power than 
any other pigment, and consists of lead 
carbonate 68-95 per cent, and lead hydroxide 
31-05. The carbonate is the material that 
imparts to white-lead its excellent body 
and colour, whilst the hydroxide in its 
composition causes the white-lead to com- 
bine chemically with the oil in a most per- 
fect manner, thus giving the pigment its 
excellent covering properties. The most 
common process of manufacturing white- 
lead is known as the Dutch process ; it 
was elaborated about four hundred years 
ago, and has been but slightly modified. 
In this method the white-lead is formed 
by the action of vinegar, or dilute acetic 
acid and carbonic acid, upon metallic lead. 
White-lead is offered for sale in two 
forms — as a dry powder, and as a stiff paste 
in oil. The latter form is principally used 
by the painter. To prepare it in this 
manner it is placed in a mixing mill driven 
by steam power, and 9 per cent, of refined 
linseed oil added, the product being after- 
wards passed between heavy granite rollers 
or levigating stones in order to ensure per- 
fect fineness. Where high-class work is to 
be done, as in flatting panels, and in build- 
ing up work for enamelling, the white-lead 
must be very fine, as on this quality the 
finish of the work depends. The sim- 
plest method of determining the fineness 
and density of white-lead is to place a small 
sample of the lead on a piece of glass with 
a little oil, and rub it on the glass until an 
almost transparent layer is formed, when 
any grit or any small particles of lead may 
easily be seen or felt on the palette knife. 
The density may also be checked by adding^ 
a small quantity of black to two samples 
of lead of equal weight ; the deeper shade 
will indicate the lesser density. The adul- 
teration of white-lead was practised to a con- 
siderable extent before the Merchandise 
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Marks Act was introduced, but now a 
special committee is empowered to analyse 
suspected samples of white-lead, and to 
take action against offenders adulterating 
or reducing it. The chief adulterant of 
white-lead is barytes, whilst small quantities 
of china clay and gypsum are sometimes 
used. The degree of purity may be as- 
certained by a variety of simple tests, 
the commonest of which is as follows : 
Take on a palette knife, scraper, or ladle, 
a small quantity of the suspected sample, 
and place it over the fire or over a gas jet. 
If the lead is pure, it will quickly turn into 
blue-lead, any residue representing the 
adulterant. White-lead endures well under 
exposure to sunlight, and to the influence 
of the normal atmosphere ; but sulphuretted 
hydrogen rapidly discolours it, black sulphide 
of lead being formed. Acids and alkalis also 
act upon it. White-lead may be mixed wifh 
nearly all pigments, except those contain- 
ing sulphur ; for instance, ultramarine and 
cadmium yellow soon cause the resulting 
colours or tints to turn black. When white- 
lead is used on damp surfaces and kept 
from the light, it rapidly discolours, but 
is often restored on exposure to sunlighf. 
A protective coat of varnish is useful in 
averting some of the disadvantages just 
mentioned. The pigment is not recom- 
mended as a primary coat for ironwork, 
as, unlike red-lead, it does not poss(‘ss 
the elasticity required in order to allow for 
expansion and contraction of the metal sur- 
face it covers. It may, however, be used 
with advantage for the finishing coats on 
ironwork. 

Whitening: 

Whitening Belts (see B?lts). 

Whitening Bone (see Bone). 

Whitening Steps.— The stones used for 
whitening steps, etc., are frequently made 
from plaster-of-Paris ; that is, old pie(;es of 
stucco. There arc also several com]>osi- 
tions which appear to be made up of pipc'clay 
and other ingredients. Many stones an^ 
cut from ordinary sandstones. 

Whiting: 

Waiting is prepared from the natural 
chalk, which occurs very extensively in the 


south of England and the north of Prance. 
The first operation after quarrying tin' 
material is to place it with water in th(‘ 
pan of an edge-runner mill, which is similar 
to a mortar mill, and to grind it until the 
material is thoroughly broken down into a 
soft slurry. It is further ground in a flat- 
stone mill, which consists of a large circular 
tank with a granite bed, a revolving spindle 
in the centre having two arms to which 
are attached two large blocks of granite 
with flit faces ; these blocks are propelled 
around the tank as the spindle revolvi\s, 
the whiting passing between the revolving 
stones and the granite bed being thoroughly 
ground. The whiting and water is run from 
the flat-stone mill into a series of tanks, 
flowing slowly from one to the other, and 
in its passage depositing the whiting, tlie 
coarsest particles settling in the first tank 
and the finer material in the last tank of the 
scries. When the whiting has settled out 
the water on the surface is drained away, 
the sediment is dug out, placetl on the floor 
of a drying room until somewhat hardened, 
then cut up into squares, which an* further 
dried on iron ])tates in a, heated rooin. The. 
dry whiting is then ground to powd(‘r in a,!i 
ordinary grinding mill. 

WinchelTs Cement (see Cement) 
Windows 

Cleaning Windows. -(H(‘a,n windows on 
a dull day or when the sun is not shining 
on them, as otherwise they will lx* diy- 
streaked, howev(‘r much they are rubbetl 
(states the “Bazaar”). First, with a 
painter’s dusting brush, dust them inside 
and out, and then wash all wocxlwork. fn 
washing the glass avoid soa]), using instead 
warm water containing a lit lie ammonia. 
U.sc a cloth and pointed stick to ch^an out 
the corners, and tlnm wipe dry with a 
cloth ; not a linen otic, however, as this 
leaves fibres on the gla.ss. Polish with 
tissue paper or witli okl newspapers. 

Cleaning Windows of Confectioner’s Shop. 
— ’Phe best and easiest method of cleaning a 
c.onfectioner’s windows which arc thickly 
coated with sugar is to use hydrochloric 
acid ; the ordinary hydrochloric acid (spirit 
of salt) may be diluted with eight or nine, 
times its volume of water and rubbed over 
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the windows with a rag, the whole being 
then washed off with water. The acid 
must not be put in a metal bucket, but 
should be kept in an earthenware pot, and 
care should be taken that it does not get 
into cuts on the hands. 

Cleaning Windows that are Specially 
Dirty. — Take J oz. of quicklime and slake 
it in sufficient water to make a paste ; then 
add 1 lb. of washing soda dissolved in 1 qt. 
of water ; mix thoroughly, and wash the 
windows with this. Follow with clean 
water, and dry with a clean cloth. A little 
whiting, made to a paste with water, rubbed 
on, allowed to dry, and then rubbed off with 
a clean cloth, will also be of service. 

Glass {see main heading, “ Glass ”). 

Glazing (see main heading, “Glazing”). 

Preventing Shop Windows Steaming. — 
The “ steaming ” of windows is duo to the 
difference of temperature between the 
air contained in the window case and that 
of the street. Moisture on shop windows, 
when condensed and perhaps frozen, is a 
great trouble to tradesmen, whose only 
real remedy is good ventilation and pos- 
sibly a row of gas jets at the bottom 
of the window inside. An application of 
glycerine has long been recommended, and a 
German paper has advised the application 
of a liquid consisting of 55 grammes of 
glycerine dissolved in 1 litre of 02 per cent, 
alcohol, containing, to improve the odour, 
some oil of amber. As soon as the mix- 
ture clarifies, it is rubbed over the inner 
surface of the glass. This treatment, it is 
claimed, not only prevents the formation 
of frost, but also stops sweating. Another 
German mixture, “ Oculustro,” is made by 
combining 97 parts of oleine-potash soap 
with about 3 per cent, of glycerine and 
a little oil of turpentine ; only a small 
quantity of the composition is applied. 
The source of the above information does 
not state whether the plan is successful ; 
on the whole, glycerine mixtures are failures, 
the only true remedy for the steaming 
of shop windows being thorough ventila- 
tion and a good heating system. Agents 
for reihoving moisture from windows or for 
preventing steam condensing upon them 
are placed by a correspondent of the “ Scien- 
tific American ” in the following order of 


merit : — Flame of an alcohol lamp, sulphuric 
acid, aqua ammonias, glycerine, aqua regia, 
hydrochloric acid, benzine, hydriodic acid, 
boric acid, alcohol, nitric acid, cobalt nitrate, 
infused tincture of nutgalls, and solution of 
ferrous sulphate. With the alcohol lamp 
flame, and using great care, the results 
were immediate and more lasting than 
with the other methods. The sulphuric 
and other acids were applied with cotton- 
cloth pads, care being taken not to allow 
dripping. The aqua ammonias gave instan- 
taneous but only momentary effects. 

Putting New Sash-cords to Windows. — 
When one of the sash-cords of a window 
has broken it is always advisable to examine 
the others, and if they appear to be of the 
same age, all four should be renewed ; for 
though they may seem to be in fair 
condition, they will soon break. To re-cord 
a window, the two side beads must first be 
sprung off with a screwdriver, and the 
old unbroken cords cut, the top sash and 
the weights inside the casing being let down 
gently. The lower sash can then be lifted 
out, and when the beads have been re- 
moved, the upper sash also. Next the 
casing is opened and the cprds detached 
from the weights ; the pieces of old cord 
must be taken from the sash grooves by 
knocking out the nails. Four pieces of 
new cord should be cut, the same length 
as the old ones, which are generally of equal 
length. Joiners usually keep a bit of 
lead, about IJ in. long, the thickness of the 
cord, tied to one end of a piece of strong 
thin string about 2 yd. long, this being 
called a mouse ; the other end of the string 
is temporarily tied to the end of the sash- 
cord. The mouse is passed over the pulley 
and drops down the casing, so that the cord 
can be pulled down with it. To prevent 
the cord from being pulled right through, 
sometimes a knot is tied on the end ; but 
this shortens it, making it rather aWkward 
for tying on the weights at the other end. 
Another method is to stick a nail through 
the end, which damages the cord, and starts 
an early break. The best plan is to 
keep four pieces of wood, Sebout 5 in. long 
(preferably J-in. wood dowels), pointed 
sufficiently to allow of their being gently 
knocked in to wedge the end of the cord 
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against the pulley. All four cords can be 
put in, and as each weight is attached, it 
is drawn up to the pulley, and wedged 
to keep it there. Weights that are cast 
flattened at the ends should have the cord 
put through, and a knot tied at the extreme 
end, then tied over the end of the weight, 
so that it may hang plumb. Other weights 
are cast with a hole at the side which runs 
out at the top ; in this case the cord should 
be passed in at the top, and two knots 
put on and hammered into the side hole. 
The free ends of the outside cords should 
then be nailed into the grooves of the 
top sash, using clout nails, and the wedges 

A 



Fig. 608. Fig. 609. 


Fig. 608. — ^Wire-work File with Wooden Base. 

Fig. 609. — Wire for Forming File. 

pulled out ; it will then go freely into its 
place, when the openings in the casing can 
be shut up and the beads put in. The 
lower sash is treated in the same way, 
the other beads being put in and nailed. 
Care should be taken that the cords are the 
right length, for if too short, the lower 
sash will not shut down properly, and the 
upper one will not open to its full extent. 
If the cords are too long, the sashes when 
pushed up to the top will drop, in propor- 
tion to ‘the looseness of the cord. Pulleys 
that have- got stuck should be made free 
and oiled so as to keep free, and new ones 
obtained to replace any that may be 
broken. 

Window-polishing Paste.— Whiting simply 
mixed with water is usually employed for 
window polishing. Armenian bole is a 
kind of clay that is coloured red with oxide 


of iron, and white bole is a white clay. 
The recipe given below will produce a good 
window-polishing paste : Soap, cut into 
shavings, 1 part, dissolved in' 10 parts 
of water ; when this has set, mix with 
2 parts of whiling. Armenian bole could 
be added if desired. Such pastes are 
best applietl with a soft rag. Begin at 
the top of the pane's and work towards the 
bottom, polishing oil with a clean cloth 
or wash-leather, avoiding fibrous or hairy 
cloths. 

Wire Gauges 

The following table shows the, value in 
inches of the sizes of the principal wire 
gauges : 
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Wire Qauze 

Cleaning Wire Gauze. — Gauze can be 
cleaned by well rinsing it with boiling 




610. — Hanging 
Wire-work File. 



File. 


water, and then gently scouring it with fine 
sand and a soft brush. Petroleum spirit 
would remove grease and dirt from wire 
gauze ; it would, however, be better to 
supplement the dipping by brushing the 
gauze with a hard nail-brush. The spirit 
will evaporate off in contact with fhe air ; 
no water need be applied. The grease 
and dirt can also be removed by gently 
heating the gauze over a burner, and, 
after cooling, shaking the dust out. The 
heat should be only sufficient to burn off 
any oil ; a high temperature would oxidise 
the metal of which the gauze is composed. 

Wire Work 

Files. — The tiles illustrated by Figs. 608 
to 61'5 are of the simplest form of wire work. 


how the bottom portion is turned up to 
fasten into the small turned wood block. 
Cut off the necessary wire, point it with a 
coarse file, and finish with a fine one, so as 



Fig. 614.- Fancy Design for Fireguard. 

to get it as smooth as possible. With a pair 
of round pliers bend the end as shown at 
Fig. 600, bore a hole in the wood block, 
push the wire through, and tap it with a 
hammer, being careful not to split the 
wooden block by striking too heavily. Fig. 
610 illustrates a similar file with the addition 
of a hook at the top, so that it can be hung 
up. Fig. 611 is an all-wire file. To make it, 
cut off a piece of wire 18 in. long, straighten 
it, sharpen the 2)oint and form a hook, then 
twdst the ring at the bottom so that the 
wire lies across the centre of the ring, and 
bond the file so that it is vertical and in 
the centre. Figs. 612 and 618 show a very 
useful. ring file that can be liung up, and yet 
when placed on the desk or talile is out of 
the way. , ^ f I. 

Fireguards. — Figs. 614 and 615 show two 
designs for draAving-room or parlour fire- 
guards, the first being a fancy design and 


O 

Fig. 612. Fig. 613. 

' Figs. 612 and 613. Ring Wire-work 
^ File. 

hig. 608 shows a small desk file from 6 in., 
to 8 in. high. Fig. 609. illustrates the method 
of sharpening the wire (No. 11 b.w.g.) and 



- Fig. 616. -Circular Fireguard. 

the second the ordinary circular fircguardi 
They can be constructed of ordinary irot' 
wire, and painted any colour, or they may h 
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made of brass and afterwards dipped and 
lacquered. The mesh or crimped work is 
made out of wire equal to No. 18 or No. lU 
B.w.a. The wire is first straightened by 



Fig. 616.— Corrugated Mesh in Wire Work. 

drawing through a pegging block (a wooden 
block with pegs driven into it so that the 
wire is straightened by being drawn between 
them) and then passed through a crimping 
machine, forming small indentations or cor* 
rugations in the wire at about every I in. 
If one of these machines is not availa])le, 
a wire worker will no doubt pass them 
through his rolls at a small cost. Having 
crimped the wires, they must be fitted to- 
gether to form the mesh as shown iji Fig. 616. 
Take a few of the wires, and lay them oji tlie 
bench, interlacing them with each otlnu* 
(see Fig. 61G). If required, tlu^ work can 
be bought ready made in rolls of any widtli 
and length from a wire Avorker. Having 
made the mesh, which should be about 



Fig. 617. Board for Making Fireguard. 


2 ft. G in. wide and 1 ft. 10 in. deep, the 
pattern should be drawn bn a stout piece of 
'oard (sec .Fig. G17). Or the frame may 
e laid on the board and held by a staple or 


two, while some pegs or nails arc fixed round 
the frame to hold it in position. The small 
dots round the frame in Fig. G17 repre- 
sent the pegs. In patterns such as Fig. 
G15, which are simple, only a few pegs will 
he required, but in patterns of a more 
elaborate stylo, sucli as Fig. G17, it will be 
found necessary to hav(‘ ])lenty of pegs to 
keep the frame from being pulled out of 
shape when the ends of the mesh are being 
turned over. IMic frame slunild fit tight 
between the pegs. Having mad(j the rim 
to the pattern required, it should be fixiul 
to the mesh work. The projecting ends of 
the mesh work are turned over the rim, and 
then cut off close to it. It will be found 
that the mesh, when being turned ov('r tin* 
rim, willj if care, is not taken, pull this 
out of shape. To o])viate that, the mesh 
should be turned over at irregular intervals, 
say at x (Fig. 017). TIk^ turning over of 



Fig. 618. Hanger for Fireguard. 

two or thrtM' wires at points will k(M‘p 

the frame in sba])(‘, but ))raetic,(‘ nloiu^ will 
show t]i(‘. ])est ])liices to turn the mesli over, 
li necessary, a tvvist<*d i‘dg(‘, of wire may be 
lixed round th(‘ edge* of tin* guard (see Fig. 
tllo), to make, it more orimmental. This 
edge is niad(‘ out of win‘s t wisted together 
and fixed bv tying with thin wire to tlu^ 
frame. A handle, as at A (Kig. 6,1 1) must la* 
made and fixed to lift tin* guard. 'Die 
hanger n (Fig. 61 t) is made of ])ie{;es of 
tlat iron (sec Fig, 618), and is fixed in posi- 
tion either by riveting or tying, 'riie small 
rosettes shown in Figs. 611 and til 5 are simply 
for ornanumt, and may be any small stamp- 
ing. Tlie quantities given are. for guards 
2 ft. 2 in. by 1 ft. G in., the*, extra material 
in the mesh ]a*ing to allow for turning over. 
The frames may be mad<* of No. 10 Ji.w.o., 
or any othe.r size to suit the maker, but the 
stronger the frame, the better and easier 
the job. If a cheap guard is required, small- 
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mesh galvanised netting can be used, a few 
more stays being fixed to the frame. 

Garden Borders. — Figs. 619 to 621 show 
designs for some simple wire borders for 
the garden. They may be of any strength, 
length, and width, of ordinary common 
iron wire of any gauge. Suitable gauges 
are No. 14 b.w.g. for the bent parts, and 
No. 10 B.W.G. for the frames. When made, 
the borders may be painted, tinned, or 
galvanised. Fig. 622 shows the method 
of putting the frame together. It consists 
of five pieces of iron wire No. 10 b.w.g. 
The stays a and b are simply two straight 
pieces of wire 1 ft. 7 in. long, and the rails 


any number of hangers, and may be made 
of tinned, Coppered, or brass wire ; but, if 
of the last, it should be dipped and lacquered 
after being made. The dimensions given 
in Figs. 626 to 628 are for a newspaper rack, 
the wire required being 1 lb. of No. 11 
b.w.g., or a stronger size if preferred. The 
tools needed include a pair of round-nosed 
pliers and a pair of cutting nippers. Cut 
ofE three pieces of wire, each 30 in. long, 
and turn an eye on each end, as at Fig. 629 ; 
then bend the wire to Fig. 626, and again 
bend on a wooden roller about 2 in. in dia- 
meter, so that the eyes stand well above 
the front portion, as in Fig. 627. Next cut 




Fig. 621. 


Fig. 622. 


Fig. 623. 

for Garden. Fig. 622. — Framing for Wire Border. 

Fig. 624. — Loop for Connecting Frames of Wire Border. 


OD 

Fig. 624. 

Figs. 619 to 621. — Wire Borders 
Fig. 623.— Rail of Wire Border. 

c, D, and E are three straight pieces of 
wire 3 ft. long, with loops or eyes at each 
end ready (see Fig. 623) for clipping to the 
upright wires. The panels f and g are 
placed one on the other as shown in Fig. 
622. They should be tied to the frame, 
after clipping the loops to the bottom of the 
frame, with lacing wire No. 24 gauge. The 
best places to tie the panels on the frame 
are at H, j, K, and l. Fig. 624 is an enlarged 
view of the loop M through which the stays 
A and B are pushed to join the different 
lengths of the border together. 

Jointing Aluminium Wire (^ee Aluminium). 

I . Paper Rack or Letter Rack. — A simple 
: paper or letter rack such as is illustrated 
I by Fig. 625 may be of any size, may have 


ofi one piece of wire, 18 in. long, to form the 
hanger (Fig. 628), and use the same wooden 
roller for the loop in the centre, and bend 
the wire back to shape with pliers ; then turn 
the eye at each end and bend the sides 
down. To put the rack together, simply 
hook the hangers on each other and close 
with pliers. 

Wood 

Artificial Wood. — In preparing artificial 
wood from sawdust, glue-water, water- 
glass, resin, blood, and glue with potas- 
sium bichromate are used as binding agents. 
The most reliable bin 'ing agent is glue 
to which potassium i aate is added, 
to make the compov, v/aterproof, in- 
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soluble cbrome-glue being formed when 
the substance is exposed to light. The 
glue solution is made up of 5 parts good 
pale glue and 1 part of isinglass. This 
mixture should be soaked, slowly heated in 
water, and carefully filtered. The quan- 
tity of water used should be such that the 
liquid is not transformed into a jelly-like 
mass when cool, but is just on the point of 
coagulating. The sawdust is worked into 
a mass with the glue solution. For mould- 
ing, moulds made of metal, plaster, or sul- 
phur are employed ; even wooden moulds 
may be used if they have been previously 
well varnished with a solution of shellac 
in spirit of wine. The plaster or sulphur 
moulds need oiling. The paste can first 



Fig. 625. 

Fig. 625.— Wire Rack for Newspapers. 


be applied in a thick coating and well 
moulded in by pressing with the fingers ; 
then the space should be filled up with a 
mass prepared from coarser grains, and 
the surface covered and weighed down 
with a large plate. Before removing thei 
mass, which is easily done when it is toler- 
ably dry and has become compressed in con- 
sequence, any superfluous portions must 
be cut away with a broad and thin knife 
so as to level the lower surface of the re- 
lief. The articles can then be varnished or 
gilded ; in fact, treated just like ornaments 
cut out of wood. 

Bending Wood. — Wpod can be bent 
3 asily by soaking it in boiling water for 
Erom three to six hours, according to its dry- 
aess and thickness. It is then in condition 
Eor forcing into the required shape by straps 
ind clamps. When '^ot to position, it must 
be left so for < -four hours or longet, 
ind then anotUv. .rty-eight hours must 


pass before any attempt is made to work 
it. Care should be taken to compress 
the inner curves rather than to sttetch the 
outer ones. The first cut from the lower 
end of the tree, gives the best kind of wood 
for bending ; it should be straight-grained, 
young, and not too fully seasoned. A 
simple bend can be made with a rigid iron 
former, shaped like a link from a chain, or 
a thick plate of iron having a hole in it 
through which the piece of wood that has 
to be bent can be passed. The sides of 
the hole are bevelled off to soften the abrupt- 
ness of a right angle, and the ends of the 
wood are then clamped down to the flat 
surface of the plate and kept there till the 
suppleness and elasticity imparted by boil- 
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Fig. 627. Fig. 628. 
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Fig. 629. 

Figs. 626 to 629. Parts of Newspaper Rack. 

ing has disappeared and the wood retains 
its altered shape. 

Staining Wood (see main headings, “Colour- 
ing ” and “ Staining Wood ”). 

Wood Paste. — 160 parts (by weight) of 
sawdust, preferably from soft varieties of 
wood, are well boiled in a solution of 100 
parts (by weight) of aluminium sulphate 
in water and left to cool. Then 50 parts 
of glue are dissolved in 100 parts of water 
at boiling heat, and the solution thoroughly 
mixed with the sawdust pulp. The mass 
is then kneaded, rolled in pressing mats, 
and subjected to. vigorous pressure. The 
pressed masses are very brittle at first, 
but acquire an extraordinary degree of 
hardness when allowed gradually to dry 
in the air. As soon as they are sufficiently 
hard, they arc moistened from three to five 
times with a 5 per cent, solution of potash 
in water, and finally dried. Any kind of 
colouring matter or even crude coloured 
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sawdust can be introduced when mixing in 
order to obtain coloured wood paste. 

Wool Grease 

Wool grease, Yorkshire grease, ^or suint 
is obtained as a by-product in spinning 
mills from the wash- water of raw wool. 
The fine fatty coating constituting the fat 
of sheep’s wool is known to preserve the 
skin of the animals in good condition and 
to render them capable of resisting climatic 
conditions. The human body also is provided 
with a substance serving a similar pur- 
pose. Many endeavours have been made 
to utilise these properties of wool fat in 
industry. Thus a medicinal pomade, the 
well-known lanoline, has been prepared 
for years from the purified and naturalised 
wool grease from which the, fatty acids and 
soaps, have been removed. Berthicr suc- 
ceeded in rendering clothes impervious 
by means of lanoline, he having noticed 
that the dress of the Arabs, woven from 
wool from which the fat has not been ex- 
tracted, is almost impermeable. He im- 
mersed the fabrics in a wool-grease solution or 
sprayed them with it, then allowed them to 
dry. The garments thus prepared were found 
to be more permeable to air and exhalations 
than ordinary stuffs in a soaked condition. 
The goods became wet only on the surface, 
and absorbed but little water. Even re- 
peated washing with soap does not remove 
the property. The process, being so simple, 
can be used by anybody, the neutral wool 
fat being employed. Berthier has suc- 
ceeded in waterproofing shoe leather by 
this means. 

Worms in Furniture 

To get rid of wood worms which have 
infested some furniture, place the infested 


articles out of doors and well saturate 
with paraffin oil or coal-tar naphtha ; 
should the oil leave any trace of greasiness, 
swill off with benzoline. A fine syringe 
to inject the solutions into the holes will 
be an improvement. A more drastic treat- 
ment is the injection of corrosive sublimate, 
1 oz. to 1 pt. of water ; but as this is a deadly 
poison it should be handled with caution. 
The operation should be repeated at intervah. 
of a few days to entrap any stragglers that 
may be left behind. As the pests cannot 
subsist without air, fill up the holes already 
made by a mixture of 3 parts beeswax 
and 1 part resin, made hot and pressed 
well in with a chip ; plaster- of- Paris may 
be used as a substitute. Both will require 
a little colour added to match the wood 
— Venetian red for mahogany, brown umbe^ 
for walnut. A coat of spirit varnish after- 
wards will improve the appearance. Hydro- 
gen peroxide is a sure remedy. (See “ Vio* 
lin, Remedying Worm-eaten.’^) So, alsc^ 
is fumigation in a closed chamber wit' 
pungent and noxious fumes. ' 

Wring^ers (see Mangles) 

Writing, Reviving Old 

Some of the many methods of reviving* 
old writing are the following : — (1) Brusk 
over with a weak solution of sulphocyanide 
in water, and expose to hot hydrochlori'' 
acid fumes. (2) Wash over with very dilut* 
hydrochloric acid, and apply an infusion 
galls. (3) Suitable for written matter tha'- 
has been immersed in sea water : Wash 
well with water and soak in a solution o’ 
3 grains of gallic acid in 1 oz. of water. If - 
this is not effective, soak in a solution of 
10 grains of protosulphate of iron in 1 oz. 
of water. 
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Xylonite 

Xylonite is made from pajxu* or cotton by 
treating with a mixture of sulphuric and 
nitric acids ; it is a nitro-celluloso, and 


when mixed with various colouring matters, 
is fashioned into combs, etc. Celluloid 
is practically the same material as xylonite. 
The methods of treatment are the same. 
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Yeast 

Brewers’ Yeast. — This is a by-product in 
crewing beer and in the preparation of 
vvhisky, and, except as an adjunct to these 
operations, it would not pay to make it. 
To prepare a small rpiantity, place 2-J lb. 
'f malt in a pan with 1 gal. of water and 
How to steep for two or tliree hours, tlieii 
’.ise the temperature of tin*, liquid to 170 ' F. 
ftcr about half an hour’s heating strain 
he liquid through a fine sieve into a bowl 
f water. * Allow the liquid to cool to 70" F., 
ake a teacupful of brewers’ yeast or about 
^ oz. of dry yeast, mix it with about a quart 
)f the cooled liquid, and pour the mixture 
into the remainder of the liquid in the bowl, 
^tir well, then cover the bowl witli a clotli 
nd allow to ferment for from tbirty-six to 
orty -eight hours. Now skim off the yeast, 
lace it in a fine hard sieve, and wash once 
. if twice with water ; this will be in the con- 
lition of bi'cwers’ yeast. The dry yeast is a 
distillery yeast dried by cciitrifugal means 
or by pressure. Brewers’ yeast is not satis- 
factory when pressed, as it does not kcej) well. 
In the fermentation of beer or other liquid 
the yeast cells produce carbonic acid in 
large quantity, and this gas carri(*s the 
yeast to the surface of the fluid. The 
evolution of carbonic acid goes on for some 
time after removal from the fermented 
liquid, and some of the gas remains in the 
cells ; so that even if placed in water the 
yeast will rise to the surface, but after a 
' time, when all the gas has passed away, the 
yeast will sink to the bottom. If, however, 
sugar or any fermentable material were 


added to the water, the action would n*- 
commeuc(‘ and tin; yeast would rise again, 

German or Dried Yeast.-- This originally 
came from Germany, hut at the present 
tinie the little that is imported comes from 
Holland. Th(> greater jiart is now inade 
in the. United Kingdom, lumce the name is 
not now properly German yeast, hut dried 
yeast. It is a product of tin*, iminufacturo 
of wliisky, and it would not pay to make it 
anywhere but at a distillery. It is ])r(jdu(a*d 
by making a mash of barley similar to that 
for beer, and ferrnentitig it by the addition 
of yeast ; during the ferimuitation, ilie 
yeast, whicli is a low form of plant, grows at 
an enormous rate*, and eonu'S to occujiy a 
much greater bulk and weight than wlnm it 
was originally put in. A portion is taken 
oil to add to tlui m^xt mash ; the reinaimhu’ 
is washed and pressed, hniving a stiff, pasty 
mass which is cut up and vsewn in bags. 

Quickly-prepared Yeast. - 'Hk* folhjwing arc 
recipes for handy stop-gaj) yeast : (1) Ih)il 
J 11). of flour and 2 oz. of sugar in 2 qt. of 
water ; let it cool to blood-heat, then add a 
gill of brewers’ yeast or 2 oZ. of dried yeast. 
But it into a vessel to ferment for two da} s, 
bottle, and store in a cool pla,ce. Keej) 

1 pt, of this for tln^ next brewing in ])lacc 
of yeast. (2) 1 oz.. of hops in 2 qt. of water ; 
boil for a few minutes. Mix in a pan ^ lb. 
of flour, 1 oz. of sugar, and 1 oz. of salt. 
Pour the boiling extract tli rough a strainer 
on to the mixtuni, and stir up. When at 
about 80^^ F., pour into it about J pt. of 
brewers’ yeast or 2 oz. of dried yeast. Work 
it for two days, put it into a jar, and tie 
down for keeping. 
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Zinc 

This is a bluish-white and highly .crystal- 
line metal, very malleable when pure. Im- 
pure commercial ^inc is inclined to be brittle. 
Cast zinc is named spelter, only the rolled 
metal being known as zinc. It oxidises at 
a red heat, but the rolled metal forms a film 
of grey sub-oxide at an ordinary tempera- 
ture if in a damp situation. Zinc is hard- 
ened by rolling, and is annealed at a' low 
heat to make it malleable. The pure 
metal is dissolved by nitric acid and alkalis, 
but .mt by hydrochloric or sulphuric acid, 
though commercial zinc is readily dissolved 
by either of these. It is much used as a 
pure metal, and also in alloys. “ Gal- 
vanised iron ” is zinc -coated sheet steel. 
Zinc is very volatile, and thus has to be 
extracted from its ores by distillation. 

Blackening Zinc. — For blackening zinc 
two of three good processes exist. One is 
to dissolve copper in nitric acid, taking care 
to saturate the acid completely. The solu-^ 
tion, diluted with water, blackens cle^ii zinc 
instantly. A better black is got by dissolv- 
ing chloride of antimony in hydrochloric acid 
and diluting with spirit. Only just enough 
acid to dissolve the antimony chloride must 
be used ; dilute it with twenty times the 
volume of spirit. The solution is applied .. 
to the zinc, which must be clean and dry. 
The metal then becomes of a velvety black. 
The blackened zinc must not be touched 
till it has dried perfectly, and this will some- 
times take as long as twenty-four hours. 
After that, however, the coating will stand 
ordinary cleaning. The black may be made 
lustrous by rubbing it with linsecd*oil, and 
will stand exposure to the weather per- 
fectly well.. The following method is recom- 
mended for chemically blackening zinc. 
Thoroughly scour the metal with sand, and 
dip in a solution composed of chloride of 
copper 90 gr., zinc nitrate GO hydro- 
chloric acid J oz., water 4 oz., and .:t 

slowly. A non-chemical method • use 


a "Varnish composed of sandarach, 100 gl 
alc^Kol 2 oz.,' ^nd nigrosin 5 gr. 

Cleaiiftig and; Polishing Zinc. — The oril 
way of improving the appearance of dif 
zinc is to clean it thoroughly. One methd 
of doing this is to moistep.^ some fine sam 
with raw spirit (hydrochlorio acid)^ aif 
quickly scour Hie metal with this mixturi 
then wash off the sand and acid with deal 
water, dry the‘ metal with an ordinary 
chamois leather, and polish with whiting, 
mpre brilliant polish can be obtained 
the\ oxidised film is removed from the sur 
face of the 2line by scouring with oil an( 
'fine emery powder, the oily surface dustc< 
over with whiting, and then cleaned off witl 
a soft duster until the metal is quite bright 

Zinc Whitp 

Zinc white or ‘^Chinese white is oxide o] 
zinc, the exact' composition being zinc 8()‘2i; 
per cent., ojcygeh 19*75 per Cent. Tht 
methods of;prepar||i^ zinc white are many 
The principal Sne is to sublime metallic 
zinc in fireclay retorts and allow the vapoui 
to burn ip air, 4;he resultant fumes subsc 
quently being 'Condensed. Zinc white is usii 
in painting / with the object of avoidif ^ 
that blackening of the work which in cert4i 
circumstances occurs when paint containilj: 
f white-lead is used. As the orvlinary boildd 
oil and varnishes contain lead, some purer 
medium must be used for mixing with zinc 
white, or the desired effect will not b 
attained. The zinc white should be ground 
to a stiff paste with a pale manganese dry- 
ing oil, and then diluted with a mixture of 
equal parts of the same oil and turpentine 
for the first two coats, the medium for 
the last coat being principally turpentine, 
so that the surface will not be brilliant. 
Should a tint be required in order to produce 
ivory white (tlmugh this is not always the 
case), a ' veiy minute quantity of yellow 
ochre and Venetian red may be added. Thp. 
Gnts .shouUi first be tried experimentally orr 
a piece *■'' wood. 
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